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THE CASTING OF A LARGE STEAM CYLINDER. 

We illustrate in the present issue the operation of 
casting a very large steam cylinder — one of the largest 
ever made in this country. The operation was brought 
to a successful conclusion at the works of the Wheeler 
Condenser and Engineering Works, at Carteret, New 
Jersey, on January 26, 1893, a faultless casting result- 
ing. 

The mould was built of brick faced with a thin coat- 
ing of loam, and the core and mould face were both 
shaped by sweeping. It was strengthened on the out- 
side by iron plates, and the structure was carried up 
some feet above the foundry floor, as shown in the 
cut. The interior of the mould communicated by 
numerous down-takes with an annular trough near 
the top of the structure. Three large gates, each 



about 18 inches wide, communicated with the annular 
trough. The mould was liberally provided with air 
vents. 

The iron used was a mixture of lx lake and lx char- 
coal pig iron and of Al railroad scrap iron. A charge 
of twenty-six tons was melted in a cupola, and the 
melted iron was then distributed between three ladles, 
one standing ladle of fourteen tons capacity, one 
swinging ladle of ten tons capacity, and another 
swinging ladle of eight tons capacity. In preparing 
the charge the standing ladle was first filled and a 
period of two hours elapsed between its filling and 
tapping ; in the other ladles the iron stood for a less 
period. The annular trough and connections were re- 
lied on to mix the three irons thoroughly before they 
entered the mould. The swinging ladles-svere manipu- 



lated by two Sellers overhead-traveling cranes, each of 
twenty tons capacity. The operation of pouring con- 
sumed less than one minute. Owing to the good 
venting of the mould, the melted iron ran in perfectly 
quietly. It is also noteworthy that all the prepara- 
tions for the casting were complete half an hour before 
the stipulated time. 

The weight of the cylinder in the rough was 48,000 
pounds ; its metal being some %% inches thick. After 
chipping and cleaning, which included removing of 
the heads, it weighed 45,720 pounds. It was cast so 
nearly the true size as to leave about ' }& of an inch 
skin to be removed in the boring. Its internal dia- 
meter is 95 inches and it is about 14 feet high, being 
calculated for an 11 foot stroke. 

After remaining in the mould three days, it was re- 
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moved still warm, and after cleaning up and Chipping 
was shipped by rail from Carteret to Communipaw, N. 
J. Here the car containing it was run upon a rail- 
road deck scow and was towed to the works of W. & A. 
Fletcher, Hoboken, N. J., the builders of the engine. 
The car in which it was shipped was especially cut out 
to receive it, but so large was the cylinder that it had 
but one inch clearance under some of the bridges. 

Another cylinder, the mate of this one, has still to be 
cast. The cylinders are to go into a four-cylindered 
engine for a new Sound steamer for the Old Colony 
Steamboat Company. The engine is to be a double 
compound inclined engine, of 8,000 indicated horse 
power. Two cylinders such as the one described are 
for low pressure, and there are to be also two high 
pressure cylinders of 51 inches diameter, all of 11 foot 
stroke. The steamer is to have a length over all of 440 
feet 6 inches and a width over the guards of 92 feet. 
She will displace at 12 feet draught 4,550 tons, and will 
be the largest steamer of her type in the world. The 
hull is being built at the yard of the Delaware River 
Iron Ship Building and Engine Company, Chester, 
Pa. It is to be launched about July 1, 1893. The boat 
is to be in service in 1894. The paddlewheels will be 
feathering, a type with which the Fletcher Company 
have become to some extent identified. As to some 
extent a prototype of this engine, the engine of the 
steamboat Plymouth may be referred to. (See Scien- 
tific American, October 4, 1890.) 



Gelatine I>ry Plate Photography. 

The gelatine dry photo, plate process now so com- 
monly used was first given to the world in practical 
form by John Burgess, of England. Various experi- 
ments by different photographers had been made pre- 
viously with gelatine, but no one had succeeded in 
producing a definite and successful process until Mr. 
Burgess showed the way. The first announcement of 
the Burgess process, in this country, was given in the 
Scientific American of August 23, 1873, and reads 
as follows : 

"New Photo Process. — A recent improvement, an- 
nounced by Mr. Burgess, a photographic artist of 
Peckham, England, consists in sensitizing gelatine by 
means of bromide of silver. The mixture is applied 
warm to the glass plate, and the picture may be taken 
with the plate either wet or dry. The time of exposure 
is the same as for the ordinary wet collodion plates. 
The alkaline pyro. developer is used, the picture mak- 
ing its appearance rapidly, with any required degree 
of intensity. The new process promises to compete 
sharply with the ordinary collodion process." 

Further details of the process were given in the Sci- 
entific American of December 13, 1873, quoted from 
the British Journal of Photography, as follows : 

"Dry Plate Photography with Gelatine. — Place seven 
grains of Nelson's gelatine and seven grains of isinglass 
in cold water for several hours until soft and swollen, 
then drain off the water, and put them into a two 
ounce bottle, which place in hot water until the gela- 
tine and isinglass are dissolved. Add thirteen grains of 
bromide of potassium, dissolved in a drachm of dis- 
tilled water, and in another drachm of distilled water 
dissolve fourteen grains of nitrate of silver, and add it 
by degrees, in the dark, shaking well between each 
addition. Now add half a drachm of saturated solu- 
tion of nitrate of baryta and two drops of muriatic 
acid. There will be a froth on the top of this emul- 
sion from the shaking, and in order to get rid of this 
it may be strained through muslin, or if left in the hot 
water, it will gradually subside. 

" This will form sufficient emulsion, at a cost of about 
two pence, to coat over one dozen quarter plates, 
which, as coated, should be laid on a flat surface 
until the film sets, which will take about five or ten 
minutes, when they can be put away in a box to dry. 
The drying will take about forty-eight hours (unless 
they are placed in a current of dry air), or they may 
be exposed at once. An exposure of thirty seconds, 
with alkaline developer, should give a negative of suffi- 
cient printing density without any intensifying. The 
plates should be placed in cold water for about a 
minute previous to developing. 

"Emulsions prepared with the silver in excess caused 
the plates almost surely to fog, and the image to be 
very thin and faint." 
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An Omnibus frith Pneumatic Tires. 
The latest adaptation of pneumatic tires is to the 
wheels of an omnibus which is being tried by the 
Glasgow Tramway Company at Glasgow, Scotland. 
The tires are about 3^ inches diameter, and can with- 
stand a pressure of 187 pounds to the square inch. 
To guard against any risk of the India rubber being 
punctured by sharp stones or otherwise, the tires are 
thoroughly protected by several plies of canvas, with 
a covering of wire-wove netting. The omnibus is said to 
be a very comfortable vehicle to ride in. The inside 
seats are mounted on springs, which adds to the com- 
fort. There is an electric lamp fixed in the roof, sup- 
plied by a box underneath one of the seats containing 
a sufficient storage of electricity for 24 hours. Twelve 
passengers can be carried inside and 14 outside. 
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DELICACY OF A CERTAIN CHEMICAL TEST. 

One of the most delicate tests known to chemical 
science is that in which potassium sulpho-cyanide is 
employed to discover the presence or absence of the 
element iron in a given solution. Potassium ferro- 
cyanide is, perhaps, used more frequently, but gives 
much less satisfactory results. In cases where this 
salt failed to indicate the slightest trace, the sulpho- 
cyanide yielded a very evident proof of the presence of 
the element in question. The observance of this fact 
led to an attempt to ascertain as nearly as possible the 
actual value of the sulpho-cyanide as an iron test. The 
method adopted was very simple. A small quantity 
of polished iron wire was weighed out very accurately. 
In the actual process, 0'0347 gramme was taken. By 
considering the density of iron, it was found that this 
weight occupied a volume equal to 0'004458 cubic cen- 
timeter. This quantity of iron was now dissolved in 
hydrochloric acid and water and oxidized, forming 
ferric chloride, which was then diluted with a suffi- 
cient volume of water to yield a solution of one hun- 
dred cubic centimeters volume. 

This was placed in a burette graduated to one-tenth 
centimeter, and three-tenths of a centimeter were 
drawn off, to which the potassium sulpho-cyanide test 
was applied, which imparted a reddish brown color to 
the liquid, indicating the presence of iron. The solu- 
tion was then made more dilute and a second portion 
was tested. This process was continued until only a 
very faint tinge of red could be detected. A small 
quantity of water was again added and the test ap- 
plied, which, however, did not indicate the presence of 
iron. The quantity of iron which was detected by the 
sulpho-cyanide on its last successful application was 
found to be no greater than forty-three one-hundred- 
millionths of a cubic centimeter, or thirty-three ten- 
millionths of a gramme. This seems, indeed, to be a 
wonderfully delicate test, but it is only necessary to 
call to mind the approximately determined weight of 
the molecule of iron to be struck with the crudeness 
and inaccuracy of our most delicate methods of quali- 
tative analysis. 

The weight of a molecule of hydrogen, as given by 
an eminent authority, is approximately 0"000, 000,000, ■ 
000,000,000,000,04 of a gramme ; by multiplying this in- 
conceivably small number by fifty-five, the atomic 
weight of iron, we ascertain the weight of a molecule 
of iron— 0-000, 000, 000, 000, 000, 000, 002, 2 gramme. In the 
sulpho-cyanide test we were able to detect the pres- 
ence of thirty -three ten-millionths of a gramme of iron; 
dividing this number by the weight of one molecule of 
iron, we find that this apparently delicate test is unable 
to indicate to our senses a less number of molecules 
than 1,500,000,000,000,000. When we consider that 
most of our so-called tests are much less accurate than 
this, it is evident that in our determinations it is im- 
possible to reach the absolute truth. 



THE NICARAGUA CANAL. 

In view of the demands of the present trade carried 
on .between the Atlantic and the Pacific slopes of North 
and South America, and of the flattering promises of a 
greatly increased traffic by the construction of a canal 
across Central America, the promoters of the Nica- 
ragua Canal scheme ask the United States government 
to guarantee their securities, and thus father the en- 
terprise and hasten the work of construction by giving 
the securities financial standing. Bath the great po- 
litical parties of the country have committed- them- 
selves in favor of encouraging the building of the canal. 
Yet, as much as the demands of commerce need the 
completion of an isthmian passage, it is a question 
whether the government should commit itself in favor 
of or against the guarantee asked for until more definite 
knowledge of the perfect feasibility of the engineering 
features of the scheme is to be had. The Panama ex- 
perience is a lesson from which much can be learnea, 
and no patriot American would want it duplicated in 
any American scheme in such hairbrained engineering 
plans. 

There is little doubt but what the Nicaragua Canal 
can be constructed on the plans already conceived. 
But there are greater demands on engineering skill to 
so construct the canal that it can be maintained. The 
plans call for many dams of remarkable length and un- 
usual height. There are to be several deep cuts. Then 
a considerable watershed is crossed at an angle. The 
climate of Nicaragua is tropical and the precipitation 
at times is enormous, in fact, far greater than the engi- 
neers of the Panama Canal seem to have dreamed of. 
Another feature of much consequence is the geological 
formation of the country, which needs most thorough 
study in such engineering work as deep, narrow cuts 
and the construction of long, high dams. Several ap- 
propriations have been made by Congress and been 
spent in making surveys of the several proposed routes 
across the Isthmus, but some of these questions — vital 
to the successful construction and maintenance of the 
canal — have not been answered fully to the satisfaction 
of some eminent engineers who are favorable to the 
canal scheme. 

The experience of the government in building the 
Sault Ste. Marie Canal has shown that thought should 
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be had not alone for present needs, but for the future, 
by recognizing the tendencies in ship building, and 
that a ship canal should have ample width as well as 
ample depth. Experience proved that the Suez Canal 
did not possess enough width as originally constructed, 
and it had to be widened. Yet, in spite of these costly 
precedents, the Nicaragua Canal, as at present 
planned, is surprisingly narrow in places. 

However much the Nicaragua Canal may be needed 
by commerce, it is only ordinary business requirement 
that such a guarantee as that of $100,000,000 in securi- 
ties should not be made until there is absolute surety 
of the successful consummation of the proiect. New 
York and San Francisco are now 15,600 miles apart by 
the water route around Cape Horn. By the Nicaragua 
route this mileage is reduced about 10,000 miles. From 
an economic standpoint the construction of the canal 
would be beneficial, as it would more nearly equalize 
prices of commodities'. The Pacific coast needs the 
cheap coal of the South and the cheap manufactured 
products of the North, while the South and the North 
can take in exchange wheat, fruit, lumber, and other 
products. But rather than make a hasty effort to se- 
cure these benefits, the government can afford to wait a 
year or two if necessary until a competent commission 
has looked thoroughly into the weak spots of the canal 
scheme. It is safe to be thorough in all preliminaries, 
so that when the work is undertaken and completed it 
shall be an engineering, a commercial, and a financial 
success. 



seem best that the vessel upon which will be the Pres- 
ident, members of the Cabinet, and such other dig- 
nitaries as may be with him, should steam down along 
the whole line and receive the honors that will be due 
to him." 

On the day of the review New York harbor will be 
under Federal jurisdiction, and there can be no room 
for doubt but that the great pageant here will be in 
every way worthy of the great exposition whose inau- 
guration it will mark. 



THE COMING NAVAL REVIEW. 
As the time approaches for the assembling of the 
great fleet which, at Hampton Roads and in New York 
harbor, will take part in a magnificent pageant to 
mark the opening of the World's Columbian Exposition 
at Chicago, a strong public interest is being manifested 
in the affair. This will be the first occasion on which 
the ships of our new navy will come into comparison 
with those of the leading foreign powers. 

The letter of invitation to foreign powers, inviting 
participation in the naval review, set forth that our 
government would "assemble a fleet at the prescribed 
rendezvous at Hampton Roads in the month of April 
next, with instructions to proceed thence to New York 
harbor, there to take part in a naval review in connec- 
tion with the International Exposition at Chicago, com- 
memorative of the 400th anniversary of the discovery 
of America by Columbus. It is the sincere and earnest 
wish of the President that this proposed celebration 
shall be commensurate with the importance of the his- 
torical event which it commemorates, and shall illus- 
trate the extraordinary advance in the progress of 
naval architecture at the present time. To this end 
the fleet of vessels of the United States will be com- 
posed of vessels of the most modern types which shall 
have been completed at the date named, and the 
demonstration will further include reproductions of the 
caravels which composed the fleet of Columbus upon 
his voyage of discovery." 

Twenty-one vessels have been selected by the Navy 
Department to take part in the review as follows : 
The New York (flagship), Baltimore, San Francisco, 
Charleston, Newark, Philadelphia, Chicago, Mianto- 
nomoh, Kearsarge, Detroit, Montgomery, Atlanta, 
Yorktown, Concord, Bennington, Castine, Essex, Dol- 
phin, Bancroft, Vesuvius, and Cushing. Of the 
foreign powers invited, Austria, Turkey, and Greece 
have declined, having no vessels available. Germany 
will send two armored cruisers, the Kaiserin Augusta 
and the Seeadler. Russia will send a large fleet, and 
will probably have the largest representation of any 
nation in the ceremonies. The Russian fleet will in- 
clude the first-class armored cruisers Dimitri Donskoi 
and General Admiral, and the corvette Rynda, with 
Vice Admiral Koznakoff commanding. Great Britain 
has accepted the invitation, but the fleet has not been 
definitely selected. The flagship Blake and several 
vessels of the North Atlantic squadron will be present, 
and it is probable that one or two belted cruisers will 
also be sent over. Italy will send the cruisers Etna, 
Bausan, and Dogali, and perhaps the transport 
Fridano, under Rear Admiral Magnaghi. Spain will 
be represented by the cruisers Reina Regente and In- 
fanta Isabel and the gun boat Espaiia. The Duke of 
Veragua and his suite will sail for America on the 
American line steamer New York on April 8. France 
has virtually accepted the invitation to participate, 
but no vessels have yet been designated. Brazil will 
send the ironclad Aquidaban and the cruisers Repub- 
lica and Tiradentes. From the Netherlands will 
come one frigate of the first class, the Van Speyk, and 
there will be still other participants not yet announced, 
but enough to constitute the largest naval demonstra- 
tion ever seen on this side of the Atlantic. 

It is the present intention to have the fleet assemble 
at Hampton Roads on April 26, and proceed thence 
to the review in New York harbor, but the full details 
have not yet been settled. Admiral Gherardi, who has 
been assigned to the chief command, expects that the 
battle ships in line will stretch from the Narrows up 
along the North River shore, and has suggested that 
"instead of having the vessels pass in review, it may 



The American Silk Industry. 

According to Census Bulletin No. 348, the advance in 
the state of this art for the past decade has been won- 
derful, not only in the quantity and character of pro- 
duction, but in the invention and development of im- 
proved machinery, through the operation of which silk 
fabrics of all descriptions have been brought within the 
reach of the masses and, to considerable extent, trans- 
lated from the category of luxuries to that of necessi- 
ties. The success attending the industry of silk manu- 
facture in the United States has naturally given birth 
to healthy home competition, with the result that pro- 
duction has been stimulated and American-made silk 
goods now find abundant demand within our own mar- 
kets. 

The classification of silk goods of American manufac- 
ture is now practically without limit, embracing every 
article made in the older silk-manufacturing countries, 
and fully equal to the foreign product in quality of 
weave, beauty of design* and excellence of finish'. 

The value of the net or finished production of silk 
goods manufactured during the census year 1890 was 
$69,154,599, against $34,519,723 for the census year 1880, 
an increase" of $34,634,876, or 100-33 per cent. 

The following is a comparative statement : 



1890. 1880. 

Number of establishments 472 382 

Capital invested $51,007,537 $19,125,300 

Number of hands employed 50,913 31,337 

Amount of wages paid $19,680,318 $9,146,705 

Miscellaneous expenses $4,345,032 

Cost of materials used $50,919,016 $22,467,701 

Value of product $87,298,454 $41,033,045 

Number of spindles 1,254,798 508,137 

Number of looms 22,569 8,474 

These figures do not include the operations of fifty 
two establishments engaged in dyeing and finishing 
silk goods, with an invested capital of $2,368,157, em- 
ploying 1,745 hands and paying $1,013,325 in wages. 

This report was prepared under the general directions 
of the division of manufactures of the Census Office 
by Mr. Byron Rose, special agent, assisted by Mr. 
Peter T. Wood. 

LOCATION OF SILK MILLS. 

The following list, substantially complete, indicates 
the location of silk mills, with the year of their establish- 
ment, at points where none existed prior to 1880. At a 
number of the locations named additional mills have 
also been erected within the last census decade, but 
only the first one established is referred to in this list. 



1880. Poughkeepsie, N. T. 
Boonton, N. J. 
Hawley, Pa. 

1881. Dover, N. J. 
Linden, N. J. 
Allentown, Pa. 
Darby, Pa. 

1882. Bridgeport, Conn. 
Preston, Conn. 
Tariffville, Conn. 
Oswego, N. T. 

1883. Athol, Mass. 
Auburn, N. Y. 
Eastern, Pa. 

1884. Woonsocket, H. I. 
Marlboro, Conn. 

1885. Stirling, N. J. 
South Bethlehem, Pa. 

1886 . Becket, Mass. 

Newton Upper Falls, Mass. 
Guilford, Conn. 
Fultonville, N. T. 
Phillipsburg, N. J. 
Bethlehem, Pa. 
Catasauqua, Pa. 
East Mauch Chunk, Pa. 
Harrisburg, Pa. 
Stroudsburg, Pa. 
Wilkesbarre, Pa. 



1887. Hopedale, Mass. 
Mapleville, R. I. 
Glenn, N. T. 
Middletown, N. T. 
Norwich, N. T. 
Whitehall, N. T. 
Hackettstown, N. J. 
Honesdale, Pa. 
Hagerstown, Md. 
Pittston, Pa. 
Reading, Pa. 
Belding, Mich. 

1888. Jamestown, N. T. 
Bayonne, N. J. 
Midland Park, N. J. 
Port Oram, N. J. 
Altoona, Pa. 
Bloomsburg, Pa. 
Pottsville, Pa. 
Tobyhanna, Pa. 
Weatherly, Pa. 
Petersburg, Va. 
Wadesboro, N. C. 

1889. Argusville, N. T. 
Hillbnrn, N. T. 
Hornellsville, N. T. 
Kinderhook, N. T. 
Matteawan, N. T. 
Spring Valley, N. T. 
Steinway, Long Island, N. Y. 
Oakland, N. J. 

Pompton, N. J. 

1890. Sandwich, Mass. 
Monroe, N. Y. 



Eight Young Naturalists. 

The daily Sun, relating how eight New Jersey boys, 
with a taste for natural history and some training in 
that line, made a very profitable and enjoyable use of 
a part of their vacation last summer, adds : 

These boys, who wore high school students, took a 
walking and collecting trip. In twelve days they trav- 
eled 160 miles, and came home with a new stock of 
health and a big load of Collections. It was a very 
cheap trip, too, the total expenses being $9 for each 
member of the party. 

The expedition left Monclair one morning about the 
middle of June. One of the boys supplied a strong 
horse, which was attached to a grocer's delivery wagon. 
A vehicle was needed for their camp equipment and 
their collections. They had a complete camping outfit 
except a tent, which they had not been able to borrow: 
so they made up their minds that they would give the 
farmers a chance to offer them the hospitality of their 
barns. The idea worked well, and every night they 
slept on the hay in one or another of the capacious 
barns of New Jersey. Their wagon carried food sup- 
plies for two weeks. 

Each boy had a valise and a roll of blankets. Then 
there were botany cans, a collecting press and driers, 
geological hammers, a camera, and all the other appa- 
ratus the boys needed for such a tour. Before they left 
home they agreed upon their daily routine. They were 
to have cooked meals morning and night and a cold 
snack at noon. Four boys each day attended to the 
culinary department, two serving as cooks and the 
other two serving the meals. The next day the other 
half of the party took their turn at the cooking pot. 
Usually the commissary detail rode in the wagon while 
the others were busy with beetles, bugs, plants, and 
minerals. 

The boys studied every geological formation from 
Newark to the Delaware Water Gap. Some of the 
most interesting places visited were the slate quarries 
at Newton, the mines at Sterling Hill and Franklin, 
which are so rich in the beautiful crimson and green 
ores of zinc, and the Delaware Water Gap, where the 
young students were greatly interested in the finely ex- 
posed rock formations. Many specimens of everything 
that interested them were obtained, and when they 
came home they enriched the cabinet of the high 
school and had many things left to label and store 
away in their private collections as souvenirs of a very 
sensible and pleasant vacation jaunt. 

The example of the eight Montclair boys may well be 
emulated by students in many places who have a fond- 
ness for nature and a taste for collecting specimens. 



Preserve for Binding. 

The publishers of the Scientific American would 
advise all subscribers to preserve their numbers for 
binding. One year's issue (52 numbers) contains over 
800 pages of illustrations and reading matter. The 
practical receipts and information contained in the 
Notes and Queries columns alone make the numbers 
worth preserving. Persons whose subscriptions have 
commenced since the beginning of this year can have 
the back numbers sent them on signifying such wish. 
Their subscriptions will then expire with the year. 



How Fires Affect People. 

In a fire you get very close down to human nature, 
observes the New York Sun. The other night an 
apartment house took fire. There was no time to be 
lost by the inmates. A mother, scantily clad and 
crying, took out her two little children. A wife 
buttoned herself in her long newmarket and ran, 
leading her brown-eared setter. A devoted son and 
daughter on the top floor dressed warmly their help- 
less old mother of 80 and waited to carry her, if need 
be, across the fire escape. One woman put on a fur- 
lined cape over her night dress and came forth with a 
traveling bag filled with silver. A young widow ran 
for her new Sunday frock and took down the departed 
one's portrait. Another came forth fully equipped as 
for church, in jacket, tipped hat, and crimps. Another 
young woman left all her belongings and fled in her 
night dress, blistering her bare feet on the cinders, and 
ran down the street calling for a carriage. Another 
got her valuables in her sealskin coat, and finding the 
smoke not too threatening, fished out her long-tailed 
gown and the black silk silhouettes of her grandfather 
and grandmother, which she knew she couldn't re- 
place. One man contented himself with a bath robe, 
another dressed himself in his four-in-hand tie and 
scarf pin. 



Hygiene and Sanitation at the Exposition. 

The Bureau of Hygiene and Sanitation at the 
World's Columbian Exposition has been organized for 
the purpose of giving as complete a view of the pres- 
ent state of the science as possible. More and more 
attention is being given to sanitary science, and the 
truth of the expression "the common health is the 
common wealth " is being abundantly proved by the 
decreasing death rate in many of our leading cities. 
The exhibit bids fair to be of interest not only to the 
specialist, but to the general public also. Athletic train- 
ing both at home and at the gymnasium will be well 
represented. Food, its preparation and sophistication, 
will occupy a large amount of floor space. Another 
class (827) will include dwellings, their sanitary defects 
and the best means of remedying them. This will be 
followed by hotels, public baths, lavatories, models 
relating to the disposal of the dead, the supply of 
water, the disposal of sewage, etc. Such subjects as 
dust nuisances, the removal of noxious vapors, the 
danger from infectious diseases in certain trades, will be 
given great attention and will^doubtless be productive 
of much good. 
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MODERN SUNDIALS. 

In some former articles we endeavored to show how 
much ingenuity and artistic feeling were displayed in 
the construction of sundials before the telegraphic 
transmission of time and the advent of the cheap 
watch. We did not then believe that the sundial 
was still in current use, and our object was particularly 





Fig. 2.- 



OLIVER'S MEAN 
DIAL. 



TIME SUN- 



Fig. 3-FLECHET'S UNIVERSAL SUN- 
DIAL. 



to insist upon the utility of its study as regards the 
teaching of cosmography. Since then, new documents 
have reached us, furnished in part by the readers of 
La Nature. We have thus learned, not without some 
surprise, that the sundial is still frequently employed. 
Under a complex form, it may be adapted to various 
uses, while of very simple construction, but of large 
dimensions, it permits of attaining sufficient precision 
for the regulation of watches of medium accuracy. 
Finally, in certain of these instruments, a special ar- 
rangement permits of directly reading the mean time. 
Such, for example, is the case with the dial devised by 




Fig. l.-THEVENOT'S SUNDIAL. 

Major General Oliver (Pig. 3). The time is read upon 
an equatorial circle, A, while the shadow is projected, 
not by a simple rod, but by an enlargement, B, of the 
style, the section of which is given by the well known 
curve of the equation of the time. According to the 
season, the time will be read to the right or left of the 
shadow. The circle, C, carries a division in degrees that 
permits of regulating the instrument for all the boreal 
or austral latitudes. 

Fig. 1 represents a dial constructed by Mr. C. 
Thevenot. It consists of a sort of bronze wheel 767 
millimeters in diameter carried by an axle that revolves 



in an aperture formed in a marble table upon which the 
wheel is exactly applied. This table is inclined toward 
the horizon by an angle equal to the complement of 
the latitude of the place, the line of the greatest slope 
being oriented from north to south. In this way, the 
axle of the wheel is parallel with the axis of the world. 
A lens of about 50 centimeters focus projects the image 
of the sun upon a piece curved 
into an arc of a circle and car- 
ried upon the wheel at a point 
diametrically opposite. The ob- 
servation consists in bringing the 
image upon the median line of 
the arc of a circle. The time is 
then read upon the circumfer- 
ence of the wheel opposite an 
index sealed in the marble. The 
dimensions of the apparatus con- 
structed by Mr. Thevenot are 
such that a minute of time cor- 
responds to a length of 1'6 milli- 
meters at the circumference. It 
seems that it is possible without 
difficulty to determine the true 
time within a few seconds. The 
mean time is deduced therefrom 
by adding to it the equation of 
the time given in a table. 

The dial (Fig. 3) constructed 
by Flechet, as long as ' thirty 
years ago, is much more complex. 
It is designed for observations in 
traveling, and can be arranged, 
under a small bulk, in a box that serves as a support 
for it when it is desired to effect a measurement. It 
consists, like several of the instruments previously de- 
scribed : (1) of a meridian circle, M, cut away on the 
side toward the sun so as not to interfere with the ob- 
servation ; (2) of an equator, E ; and (B) of a horary cir- 
cle, H, movable around the axis, A B. The circle, 
H, is provided with a small hole corresponding to a 
circular hollow of the circle, E. It is through this that 
pass the solar rays that form a luminous point upon a 
screen carried by the circle, H, and upon which has 
been traced the curve of the mean time, accompanied 
with dates of four to four days for the entire year. 
The instrument revolves around an axis, C, placed ver- 
tically by means of the level that the instrument car- 
ries. Let us suppose that we have regulated the in- 
strument according to the latitude of the place by 
means of the division of the circle, M. It will remain 
for us to put the latter in the meridian. To this effect, 
we direct the horary circle toward the sun, so as to form 
the image upon the curve of the mean time. We 
know that this curve must be described in one year by 
the image of the sun, which must recede from or ap- 
proach the equator of the instrument at the same time 
that the sun itself recedes from or approaches the ter- 
restrial equator. Turning, then, simultaneously, the 
dial around the axis, C, and the circle H, around A B, 
we make the luminous point describe a part of the 
curve, and we fix the instrument when such point 
marks the date of the day of the observation At this 
moment we are sure that the circle, M, is in the me- 
ridian and that the circle, H, indicates the actual time 
upon the equator. Up to here the instrument does not 
differ essentially from a very old sundial that we have 
already described. But the curve of the mean time 
will permit us to determine even the latitude of the 
place, if we do not know it. It will suffice for this to 
observe the passage of the sun at noon. To this effect, 
let us place the horary circle upon the midday of the 
instrument, and let us give the axis, A B, an inclina- 
tion such that the image of the sun shall form upon 
the curve of the mean time at the place corresponding 
to the date of the day of observation. If the opera- 
tion has been begun before noon, we shall see the 
image descend upon the curve. It will be carried back 
constantly by lowering the axis, A B. The motion 
will gradually become slower, and will soon cease en- 
tirely. The axis, A B, will then be parallel with the 



axis of the world, and it will suffice to read the position 
of the circle, M, in order to know the latitude. Start- 
ing from this moment, the instrument will be able to 
serve for determining the hour. 

Of all the sundials constructed up to the present, 
the latter is doubtless the completest, and the one 
that is best adapted for all the approximate deter- 
minations that one may have to make on a voyage. 
In this respect it is worthy of having the attention 
of explorers called to it. — La Nature. 



HICKORY WOOD CARVED BY WORMS. 

We recently received from a valued correspondent 
a strip of hickory wood, the surface of which is orna- 
mentally carved or grooved as represented in our en- 
graving. Our correspondent writes as follows : 

"I send you a piece of hickory wood beautifully 
carved by the worms, which perhaps will be of some 
interest. 

" Some days ago, in cording up storewood, I came 
across this piece, which is a curiosity to me. It ap- 
pears that the eggs were deposited in a central groove 
made by the insect parallel with the grain of the wood, 
and after being hatched the larvse began co ' cut ' the 
wood, each one at a certain angle, which is uniform 
throughout. I account for the gradual widening of 
each groove by the growth of the worm. 

"It will also be noticed that the outside worms 
turned their course and worked parallel to grain of the 
wood, but in no case does it seem that any one cut 
across his brother's pathway. However, when one 
died, those on each side soon found it out and began 
to draw closer to each other, until they were at an equal 
distance apart. All the pieces I examined were the 
same as the one I send you. There is something beau- 
tiful about the ' carving,' at least, and to my mind is 
worthy of notice and study. Hence I send this piece 
to you, believing that it would not prove uninterest- 
ing to the Scientific American. 

"Arthur K. Spaid. 

"Wilmington College, Wilmington, Ohio." 

The specimen was so interesting that we submitted 
it to Dr. C. V. Riley, entomologist, t>f the Department 
of Agriculture, who has favored us with the following : 

Reply byProfessor C. V. Riley.— The specimen sent 
by Mr. Spaid is a very fine illustration of the workings 




THE HICKORY BARK BORER. (Scolytus 4-spinoms.) 

of the hickory bark borer, and his remarks both as to 
the non-crossing of the burrows and the closing up of 
the space left by any of the grubs which die are quite 
correct and are true of almost all of the bark borers 
belonging to the family Scolytidse. This particular 
species was first illustrated and described by me in the 
Prairie Farmer for February 2, 1867, under the name 
of Scolytus caryce, and a fuller account of it is given in 
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my fifth report on the insects of Missouri, 1871, pp. 
103-8. My first acquaintance with it was through Mr. 
Arthur Bryant, of Princeton, Illinois, a brother of the 
late William Cullen Bryant. Mr. Bryant had a beauti- 
ful hickory grove of trees growing on rich soil border- 
ing on Bureau River. The hickory was the bitter-nut 
and this borer had sadly thinned out the beautiful 
grove at the time he sent me specimens. 

In connection with the illustration it is hardly 
necessary to describe the characteristic burrows, which 




JOHNSTON & SANDBERG'S SAW GUIDE. 

it is needless to state are made by the larvse. The 
beetles issue from the tree the latter part of June and 
early part of July, and, after pairing, both sexes bore 
into the tree, the male for food and the female mostly 
for the purpose of laying her eggs. In thus entering 
the tree they bore slantingly and upward. The female, 
after boring through the bark, makes a vertical cham- 
ber and places her eggs on either side of it. She fre- 
quently dies in this chamber, and ordinarily her re- 
mains will be found after her progeny have commenced 
working. The larva bore their little cylindrical chan- 
nels, at first transversely and diverging, until finally 
the burrows are lengthwise with the bark. They 
always crowd the widening burrows with their pow- 




DURR'S FENCE WIRE STRETCHER. 

dery excrement, which is of the same color as the bark. 
The full-grown larva is soft, yellowish and without 
trace of legs. It remains torpid in the winter and 
transforms to the pupa state during the following 
May. The exit holes from which the newly developed 
beetles issue are direct from the sapwood and not 
slanting, as in the ease of the entrance holes, and a 
tree badly infested looks as though it had been pep- 
pered with No. 8 shot. 

The sexes differ considerably from each other, the 
males having four spines on the truncated portion of 
the abdomen not possessed by the female. The eggs 



are deposited during the months of August and Sep- 
tember, and the whole transformations are effected 
within one year, as no larvse will be found remaining 
in the tree during the latter part of July. The de- 
scription was originally drawn up from the female 
only, and after the male was discovered it was found 
to be the Scolytus irspinosus of Say, the female of 
which had not been previously known. Hence the 
proper name of our hickory bark borer is Scolytus 4- 
spinosus. 

The larger elliptical or flattened burrows in the piece 
of wood sent by Mr. Spaid are made by a long-horned 
beetle (Saperda discoidw, Fab.), a species which is al- 
most invariably found associated with the bark borer 
in its destructive work. 

There are several parasites, as, for instance, Spathius 
trifasciatus, Riley, and Bracon scolytivorus, Cress., 
which prey upon this bark borer, and fortunately keep 
it in check. 

So far as remedies are concerned, the habits of these 
bark borers rather defy our efforts to prevent their 
injury, especially on large trees and in large groves. 
There are two methods of dealing with them : i. e., to 
cut down and use the trees the moment they are no- 
ticed to be attacked, and to encourage the natural 
enemies which are already helping. The species affects 
most of the species of the genus Caryse, including the 
bitter-nut, shell-bark, pig-nut and pecan. 



A SAW GUIDE TO FACILITATE LOG SAWING, ETC. 

A device by means of which a saw may be conve- 
niently guided in making straight or angular cuts, at 
measured distances or otherwise, is shown in the illus- 
tration, and has been patented by Messrs. Henry L. 
Johnston and John E. Sandberg, Butte City, Montana. 
A top plate having graduations and angle lines is 
supported in two or more carriers, each having a leg 
with curved foot resting on top of the log, while the 
head of each carrier has apertures for the horizontal 
members of L-shaped arms to be bolted together on 
top of the plate, and adjustable to fit over logs of dif- 
ferent diameters. The vertical members of the arms 
have slots, in each of which is adjustably held a bolt 
with handled screw rod to fasten the arms in place on 
the log to prevent lateral shifting of the plate. That 
the plate may be conveniently folded, it is made in 
two parts hinged together, and one leg of an L-shaped 
arm extends over the hinge joint, the other leg having 
a point adapted to be driven into the side of the log. 
In each of the free ends of the plate turns and slides 
a set screw screwing in the top of a frame on the top 
of the plate, and in the ends of this frame are vertical 
guide- ways in which slide the ends of a frame support- 
ing vertical bars held a sufficient distance from the 
frame to permit a free passage of the saw blade. The 
frame and its bars straddle the log, and the saw is 
reciprocated through the space between the depend- 
ing ends of the frame and the bars, set screws resting 
on the back of the saw and permitting the frame to 
descend as the depth of the cut increases. Before com- 
mencing to saw, the operator adjusts the frame to the 
desired graduation on the top of the plate, when the 
saw in its downward movement follows the position 
of the frame, so that the angle indicated on top of the 
plate will correspond with that of the cut made by the 
saw. The several parts of the device may be readily 
taken apart and folded up in small compass for 

carrying. 

♦ < ■ i • 

A CHEAP AND SIMPLE FENCE WIRE STRETCHER. 

This improved tool for stretching wire strands while 
applying them to fence posts, holding the wire taut 
while the operator drives a securing staple in the post, 
has been patented by Mr. Franklin Durr, of Pittsfield, 
111. The main bar or lever of the implement has toes 



on its forward side edge, and there is an open recess 
on its top side, the forward shoulder of the recess be- 
ing curved toward the end of the lever and slightly 
rounded. On the recessed part of the lever a locking 
limb is pivoted, as shown in Fig. 1, the end of such 
limb being rounded to form a crimping shoulder, and 
a guard flange, projecting over the forward shoulder 
of the recess in the lever, to prevent a gripped wire 
from slipping off the shoulder. An offset bend in the 
handle portion of the locking limb enables the opera- 
tor to work this piece without injury to his hands. A 
brace bar is pivoted to a side edge of the lever, to be 
brought in engagement with a post, as shown in Fig. 
2, when the proper strain has been produced upon the 
strand, the brace bar then holding the wire taut until 
it is permanently secured, and preventing a recoil 
movement of the lever. With this tool one man can 
readily build a long line of barbed wire fencing with- 
out assistance in the matter of stretching and securing 
the wire strands. 



AN INDUCTION COIL FOR ALTERNATING CURRENTS. 



R. W. WOOD. 



As the ordinary Ruhmkorff coil is not well adapted 
for use with alternating currents, and as no coils are 




INDUCTION COIL FOR ALTERNATING CURRENTS. 

on the market capable of being run to advantage by 
currents supplied for illuminating purposes, I think 
that the description of a cheap but powerful instru- 
ment will be of general interest to the readers of the 
Scientific American. 

For spectroscopic and other work requiring a power- 
ful discharge, it has been customary to employ a large 
Ruhmkorff coil in connection with a galvanic battery; 
but this form of apparatus, owing to the large initial 
cost and the expense of constantly renewing the eells, 
is not as suitable or economical as an instrument that 
can be run by currents, furnished at low cost for light- 
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ing purposes. The discharge, too, is far more power- 
ful My coil, when connected with a condenser of six 
one-gallon Leyden jars, the primary heing fed with a 
52-volt alternating current from a Thomson-Houston 
transformer, produces a discharge the roar of which 
is so terrific that it is unpleasant to remain for any 
length of time in its vicinity. The power of the dis- 
charge can, however, be decreased to any extent if the 
nerves of the experimenter require it. Such a coil can 
be constructed at an outlay of about $20, and can be 
operated for a few cents an hour. 

The core consists of a bundle of soft iron wires 15 
inches long by 2 inches in diameter. Great care should 
be exercised to obtain wire of a suitable quality. Or- 
dinary so-called soft iron wire furnished by hardware 
dealers is wholly unsuitable. The best material is 
known as "core wire," and can be obtained from any 
large dealer in electrical goods. Around this core are 
wound two layers of No. 6 double-covered magnet 
wire, the core being first wrapped with one or two 
thicknesses of thick paper to prevent possible short- 
circuiting. It is not necessary to paraffin or varnish 
these layers, as there is but little tendency toward in- 
ternal sparking in a coil of this description. 

The form of the secondary coil is quite different from 
that generally adopted by makers of induction coils. 
Instead of being spread out over the whole length of 
the primary, it is concentrated in the center, in order 
to obviate the effect of the ends of the primary. It 
is wound on a double spool 14 inches in diameter and 
6 inches in width. This spool is made in two sections, 
as follows : Four wheels, 14 inches in diameter, are cut 
out of half-inch well seasoned wood, and a hole 3J^ 
inches in diameter bored in the center of each. Two 
hollow wooden cylinders should then be turned, meas- 
uring 3 inches in length by %% inches external diame- 
ter and 2% inches internal diameter. 

The wooden wheels will fit on to the cylinders, 
forming two spools, each having a space two inches in 
width for the winding of the secondary coil. It may 
be necessary to depart slightly from these dimensions, 
as the internal diameter of the cylinders should be 
large enough to allow of their slipping over the pri- 
mary coil. The wooden pieces should be thoroughly 
boiled in paraffin until they cease to give off bubbles 
of steam. The wheels may then be glued securely to 
the wooden cylinders, taking care to have them as 
nearly parallel as possible. The two actions of the 
secondary should be wound separately with No. 30 
cotton-covered magnet wire, of which 15 pounds will 
be needed. The winding can best be accomplished by 
fitting a solid wooden cylinder within the hollow one 
and mounting the whole affair on a spindle turned by 
a crank or in a lathe. The end of the wire should be 
passed out through a small hole in the wooden disk 
close to the cylinder, and^the wire then wound evenly 
and closely across the spool. After the first layer is 
wound it is brushed over with melted paraffin, which 
should be hot enough to thoroughly interpenetrate the 
strands. A strip of thick brown paper which has been 
previously soaked in melted paraffin is then fitted 
neatly over the layer and the ends fastened together 
with hot paraffin. The paper should come close 
against the sides of the spool and the junction should 
be painted with paraffin to insure perfect insulation. 
The next layer is then wound and treated in the same 
way. It is difficult at first to wind the wire evenly and 
closely, but with a little practice the wire may be made 
to guide itself. If the turning is done by hand it is 
better to have some one to work the crank, and give 
one's entire attention to guiding the wire. The wind- 
ing should proceed, each layer being brushed with hot 
paraffin as described, and insulated from its neighbor 
by the paraffined paper, until the wire is within three- 
quarters of an inch of the rim of the spool. If a break 
occurs in the wire, it should be neatly soldered and 
carefully insulated. 

The second spool should be wound in an opposite 
direction from the first, so that when the two spools 
are placed side by side and the internal terminals 
joined, the direction of the wire will be the same in 
each. The exterior terminals should be fastened to 
binding posts and the interior soldered or twisted 
together, and the spools should then be fastened to- 
gether by driving three-quarter inch brass screws 
through the rims of the two inside wheels. Care 
should be taken to have them fitted exactly, so that 
the primary coil may pass easily through the center 
of the bobbin. A fine finish may be given to the coil by 
ebonizing the woodwork and covering each section of 
the secondary with a strip of thin hard rubber. If there 
is any spare room between the primary and secondary, 
it may be filled by covering the primary with black silk 
or a thin tube of hard rubber. A covering of some 
sort is necessary to prevent the heavy secondary coil 
from abrading the insulation of the primary. The 
coil is now finished. No interrupter, commutator or 
condenser is required. 

The primary wire should be fed with an alternating 
current of about 52 volts, such as is furnished by the 
Thomson-Houston incandescent system. As soon as 
the current is turned on the coil will hum, and care 
must be exercised to keep away from the secondary 



terminals. The discharge differs curiously from the 
ordinary Ruhmkorff . Only a very small static spark 
can be drawn from a single terminal, by approaching 
the finger to it, and no discharge takes place between 
them until they are brought within a quarter of an 
inch of each other, and it is best shown between two 
carbon points. As soon as they are brought within 
striking distance a small arc will be established, and 
they may then be separated to a distance varying from 
two to four inches, according to the strength of the 
current in the primary. The arc emits but little light, 
and bends upward in a graceful curve with the cur- 
rent of hot air. 

It is with the Leyden battery that the tremendous 
power of the coil can be shown. From six to ten gal- 
lon jars, or more of a smaller size, should be connected 
with the terminals of the coil, as indicated in the 
diagram ; all the inner coatings being connected with 
one terminal, and the outer with the other. 

The discharge now consists of a torrent of thick blue 
sparks, which gives rise to a most deafening sound 
that is a combination of a hiss and a roar. The power 
of this discharge may be still further increased by 
putting into the circuit a coil of high resistance, as 
shown in the diagram, such as the secondary of a 
medium sized Ruhmkorff, which adds to the capacity 
of the circuit. Great care should be taken not to allow 
the current to pass through the body, as the effects 
are very painful, if not dangerous. I have accidentally 
taken the current from my coil when running at about 
one-fifth of its full capacity, and do not care to repeat 
the experience. There was an awful wrench, followed 
by a sensation as of just awakening from an anaesthetic 
sleep. I imagine that the current produced complete 
unconsciousness for a fraction of a second, though I 
did not fall. 

The powerful discharge from the coil used in con- 
nection with the Leyden jars is most admirably suited 
for obtaining metallic spectra, either for photographic 
or visual purposes. If the metal is easily volatilized, 
or in the form of a chloride, the arc obtained by using 
the coil alone will show the spectrum of the metal en- 
tirely devoid of the air lines which are always present 
when the bright spark from the condenser is used. 
The coil may be also used to advantage for operating 
large-sized vacuum tubes. A very pretty effect may 
be produced by allowing the discharge to pass between 
two carbon points in a low vacuum under the receiver 
of an air pump. If the points are first brought close 
together, in order to start the current, they may be 
separated as far apart as the dimensions of the receiver 
will allow, and there will be formed a beautiful arc of 
purple fire, a foot or more in length, surrounded by a 
wide aureole of a pale yellow-green color, and the re- 
ceiver itself will shine with a pale blue phosphorescent 
light. 

If the current feeding the primary is furnished by a 
transformer, the incandescent lights supplied by the 
transformer will be greatly dimmed while the coil is 
in action. This is because the primary acts on the 
transformer as a choking coil, lowering its electromo- 
tive force. If this is an inconvenience, as may often be 
the case, it may be remedied by increasing the self-in- 
duction of the primary. This may be done by winding 
a hundred or two turns of No. 15 double-covered wire 
into a coil three or four inches in diameter, and slip- 
ping it over one end of the primary in such a manner 
that, when placed in circuit with the primary, the di- 
rection of the current will be the same in the two coils. 
This will decrease the capacity of the coil to a great 
extent, but the discharge will be as powerful a one as 
it is comfortable to work with, when the jars are in 
circuit. It is a good plan to make a strong wooden 
stand for the coil, which will support the primary on 
each side of the secondary; and, if it is necessary to 
move the instrument about much, it is desirable to 
mount it on chair casters, as it weighs nearly 50 pounds. 
The core weighs about 10, the primary 9, the secondary 
15, the wood and paper about4, and 8 or 9 pounds 
of paraffin will be used in saturating the wood and pa- 
per and insulating the layers of the secondary. 

What the physiological effect would be if the full 
current were taken I do not know. I doubt if it would 
be fatal, but it would be a very hard blow. Possibly 
coils of this description, built on a large scale, would be 
convenient for electrocutions. 



span is composed of thirteen arched ribs, and the pave- 
ment is of stone. The central pier is 39 feet 3 inches 
wide at the top and 46 feet wide at the base. The 
abutments and the central pier have been put in place 
upon foundations sunk by means of compressed air 
caissons to a depth of 50 feet below low-water level of 
the river, and rest upon a layer of compact sand. The 
foundations of the abutments and central pier have re- 
quired 29,925 cubic yards of masonry, while 2,930 cubic 
yards of travertino and 1,007 cubic yards of granite of 
Baveno have been used for the ornamental portions. 

The weight of iron used in the construction of the 
two arches is 1,680 tons. A maximum load of 880 tons 
on the bridge gives a stress of 8,450 pounds per square 
inch on the ironwork. This bridge cost $720,000, of 
which $200,000 has been expended upon iron work. 
At the two ends of the bridge there are four granite 
columns of the ancient miliarie form, bearing in 
bronze the dates of the principal campaigns of Gari- 
baldi : i. e., Montevideo, 1847 ; Roma, 1848 ; Varese, 
1859 ; Marsala, 1860 ; Volturno, 1860 ; Bezzecca, 1866 ; 
Mentana, 1867; Digione, 1871. 

This bridge was designed by Signor Angelo Vesco- 
vali, who holds the position of chief engineer of the 
hydraulic service of the city of Rome — who designed 
the Margherita and Magliana bridges — and the works 
have been executed under his supervision by Messrs. 
Zschokke & Terrier. The iron work was supplied by 
Messrs. Tardy & Benech, of Savona. — Industries. 



How Some Fires Originate. 

A list of unusual and curiously caused fires has been 
compiled and the Railway Review mentions some of 
the number. It includes a factory fire which was 
traced to a railway truck, an over-heated axle having 
thrown a car from the track and set fire to a petroleum 
tank from which the flames spread to the building. 
An instance is given in which a bucket of greasy waste 
was ignited by the friction of a belt which sagged 
against it. In a harmless case of spontaneous ignition 
of oily waste, this material, with some wood chips, had 
been thrown into the fire box of an idle locomotive, 
shortly after which the workmen were surprised by 
the blowing off of steam by the engine. Another fire 
was due to oily waste in a manner which could not 
well be foreseen. Only heavy mineral oils were used, 
and a place was provided for the waste, but a cock- 
chafer crawled from the receptacle directly to a gas jet, 
when the creature was quickly consumed, and the oily 
cotton filaments adhering to its body spread the fire. 
Well known incendiaries are photographic and other 
lenses which act as burning glasses, and bright tight 
plates, which serve as concave mirrors. A plumber's 
exploit consisted in applying the flame test to a newly 
made joint in a gas pipe, then covering the pipe with- 
out noticing a small blue flame, which was discovered 
some six weeks afterward, when the leak had become 
somewhat enlarged. A nail glanced from a carpenter's 
hammer into the conveyer of raw material in a jute 
factory, rubbed against the drum and produced a 
spark which set Are to the place. A flood burned one 
factory by causing a pile of iron filings to oxidize so 
rapidly as to become intensely heated. A stream from 
the firemen's hose started a second fire in New York 
while putting out one in a small building, a neighbor- 
ing shed containing quicklime having been penetrated 
by the water. 
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THE GABIBALSI BBIDGE OVEB THE BIVEB TIBEB 
AT BOME. 

This bridge, built in 1888, crosses the Tiber near the 
historical island called Isola Tiberina, which is said to 
have been formed by the mass of grain plundered by 
the population in a revolt agains; the Tarquins. Tra- 
dition has it that the god Esculapius hid himself in 
this island in the disguise of a serpent which the 
priests had captured in a Greek temple and brought 
to Rome in order to avoid a plague. This island was 
afterward cut to the shape of a vessel, and there was 
built the temple of Esculapius, of which are still to be 
seen the remains. 

The bridge is formed with two large iron arches of 
173 feet 8 inches chord and 16 feet 4 inches pitch. The 
distance between the parapets is 65 feet 6 inches. Each 



To Thaw Out Frozen Pipes. 

The Builders' 1 Gazette recommends as an easy and 
cheap method of preventing pipes that are on or near 
the surface of the ground from freezing to cover them 
first with a thin layer of sawdust, spent tan bark, or 
any kind of litter. Next a layer of quicklime in lumps 
the size of a hen's egg up to the size of a large orange, 
and over this place another thick litter to retain the 
warmth. The theory of this is that the gradual slak- 
ing of the lime will develop sufficient heat to prevent 
freezing of the pipe. A covering of this sort, if properly 
protected, will prevent a pipe from freezing during an 
entire winter, the heat from the slaking lime being 
given off slowly. Pipes that have been frozen can be 
quickly thawed by covering them with a lay er of quick- 
lime in lumps and slaking it by pouring on water. 
The object of the layer of litter next to the pipe is to 
prevent corrosion by contact with the lime. 

Pipes exposed may be prevented from bursting in 
freezing by a very simple device. Water, like every- 
thing else, contracts in volume, slightly, by cold to a 
certain point — the freezing point. Unlike every- 
thing else, water, as it freezes, suddenly expands with 
a force nothing can resist. Pipes and vessels of the 
toughest metals burst as easily as clay pipes from the 
freezing of water so confined in them as to permit no 
room for its expansion. If a shortpiece of rubber hose, 
securely tied at each end so as to prevent the air in it 
from escaping, is inserted inside the water pipe, about 
the point where it is most likely to freeze, it will pre- 
vent the bursting of the pipe. The expansion of the 
freezing water is counteracted by the compression of 
the air confined in the rubber hose and thus relieves 
1 the pressure on the pipe. 
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Correspondence. 



How to Remove Green Scum. 

To the Editor of the Scientific American : 

I read an account in your paper dated October 22, 
1892, re drinking water, etc., in San Francisco, which 
states that water in tanks, after a time, becomes cov- 
ered with green scum. 

I am in charge of the water supply of Hughenden, 
for which there is a large tank. I had noticed the 
accumulation of green scum, as mentioned, which I 
thought was caused by the sun. So had a covering 
erected (allowing an opening each side for the free play 
of the air), and have found that the water is now quite 
free from the accumulation. J. F. Scott, 

Engineer in charge water works. 
Hughenden, Queensland, Australia, Jan. 13, 1893. 



Two Noted Entomologists. 

BY PROP. C. V. RILEY. 

The news of Professor Westwood's death, which 
reaches me while away from home seeking health, 
prompts me to send you a short notice of him, as also 
of another noted English entomologist who lately 
passed away. 

HENRY TIBBATS STAINTON 

was born August 13, 1822, and died December 2, 1892, 
at his home in Mountsfield, Lewisham, England. He 
had been ill for some months, growing each day feebler, 
but retaining his mental faculties till the last. Edu- 
cated at home and at King's College, and for some 
years engaged in business, he early developed a fond- 
ness for entomology, and gradually worked more and 
more in the order lepidoptera and finally in the micro- 
lepidoptera, in which he came to be looked upon as 
the highest authority. He was a frequent contributor 
to the natural history periodicals of his time and origi- 
nated "The Entomologist's Weekly Intelligencer" (10 
vols., 1856-61) and "The Entomologist's Annual" (20 
vols., 1855-74). He was one of the founders of " The En- 
tomologist's Monthly Magazine " and one of its editors 
to the last, and was instrumental in founding " The 
Zoological Record." His separate works number a 
score, among the most important of which are the 
following : 

"A Manual of British Butterflies and Moths," 2 
vols., 1857, 1859, the best work of its kind ever pub- 
lished in the language. 

" The Natural History of the Tineina," 13 vols., 1855- 
73, illustrated by colored plates and printed in English, 
French, German, and Italian. This is one of the 
classics in the science and served more than any other 
of his works to give him world-wide fame. 

" The Tineina of North America," by Dr. Bracken- 
ridge Clemens, a collected edition of the latter's 
writings upon the subject, with notes by the editor, 
H. T. Stainton, 1 vol., 1872. This was a great help and 
stimulus to American students of the group, as Cle- 
mens' writings had been scattered through odd volumes 
of the Proceedings of the Philadelphia Academy of 
Natural Science and elsewhere. 

I first had the pleasure of meeting Mr. Stainton in 
1871, and on several occasions subsequently enjoyed 
the hospitality of his beautiful and secluded home at 
Lewisham. 

Kind-hearted and modest, almost to a fault, he yet 
impressed one with his good sense and intellectual 
force. With ample means, he remained an industri- 
ous worker through life, and found his pleasure not in 
the vanities of society, but in quiet study and active 
interest in everything that tended to promote his 
favorite science. 

JOHN OBADIAH WESTWOOD 

was born at Sheffield, December 22, 1805, and had just 
completed his 87th year. He was educated in a 
Friends' school, and early evinced a love of natural 
history and great gift for drawing— two faculties that 
often go together. Though he began life as a lawyer he 
became more and more absorbed in science and litera- 
ture, and finally made a specialty of entomology. 
There has been no more voluminous writer on insects, 
and no one of his generation whose luster outshines 
his. Almost all his contributions to knowledge were 
beautifully illustrated by his facile pencil, while some 
of his works, like his "Arcana Entomologica," are 
sumptuous in the richness of their plate*. I will 
make no attempt to enumerate the many important 
works of one who was constantly publishing during a 
period of more than sixty years, but his "Introduction 
to the Modern Classification of Insects," though over 
half a century old, has justly been called the ento- 
mologists' Bible, and alone, would have made hkn 
famous. He wae a founder of the London Entomologi- 
cal Society, of which he has been for the last ten years 
honorary life member. But Westwood was not only an 
eminent entomologist, he was an authority in ivories 
and inscribed stones, and a noted archseologist. His 
talent, industry, and wide observation are exemplified 
in his " Palaeographia Sacra Pictoria; " his " Facsimiles 
of the Miniatures and Ornaments of Anglo-Saxon and 



Irish MSS. ;" his "Book of Kells," and his "Lapida- 
rium Wallise." 

I remember my surprise on one of my visits to his 
home in Oxford — an old fashioned English mansion in 
the midst of a beautiful garden — at the great industry 
and extensive travel which these works and his archaeo- 
logical collections indicated. 

While he did a great deal of descriptive work in en- 
tomology, he was most deeply interested in the bio- 
logic side of his favorite science, and fully appreciated 
the importance of its economic bearings. He was the 
first to characterize one form of the notorious grape 
phylloxera as Peritymbia vitisana, and was a constant 
contributor to the Gardeners' Chronicle. He met with 
an accident some five years ago which influenced his 
health, but did not prevent his working till the very 
end. He was of the true Saxon type, simple and 
hearty in disposition, with fair and kindly face, long 
flowing side and chin beard, and beautiful large blue 
eyes which twinkled with humor. Of late years he 
held the Hope Professorship of Zoology in the Uni- 
versity of Oxford, and he was fond of relating how 
some question as to his religious views, when his ap- 
pointment was being considered, was set at rest by a 
happy mot of the public orator — that he was not a 

sectarian," but an " insectarian " 1 

Hot Springs, N. C, January 23, 1893. 



NEW MERCURIAL COMPENSATION PENDULUM. 
Of the different compensation pendulums hitherto 
employed, the mercurial compensation pendulum, in- 
vented in 1721 by Graham, of England, enjoys the 
best reputation, for which reason it has been used in 
nearly all astronomical and other pen lulum clocks of 
precision. 

But this pendulum has defects, among which are 
incorrect functioning when the temperature of the air 
differs at different levels, and sensitiveness to sudden 
changes of temperature. Besides, the shape of the 
Graham pendulum prevents it from cutting the air 
easily, and consequently changes in the atmospherical 
j| pressure exercise a comparatively 

strong influence on the running of 
a clock having such a pendulum. 
The defects are almost entirely 
obviated by the mercurial compen- 
sation pendulum of S. Riefler, of 
Munich, shown in the cut, which 
illustrates a seconds pendulum one- 
tenth of actual size. 

It consists of a steel tube, bore 
16 mm., thickness of metal 1 mm., 
filled with mercury to about two- 
thirds of its length. The pendulum 
has, further, a metal bob weighing 
several kilogrammes and shaped 
to cut the air ; below the bob are 
disk-shaped weights, attached by 
screws, for correcting the compen- 
sation, the number of which may 
be increased or diminished as ap- 
pears necessary. 
While in the Graham pendulum 
£ correction is effected by altering 
S the height of the column of mer- 
I cury, in this pendulum it is effected 
8 by changing the weight of the 
| pendulum, leaving the height of 
| the column of mercury the same. 
°* The inventor states that the pro- 
bable error of compensation in 
these pendulums will not exceed 
± - 005 second per diem and ± 1° 
variation in temperature. 

A number of these pendulums 
have already been constructed, 
some of which have been running 
Riefler's Mercurial Com- for more than a year. They are in 

pensation Pendulum. . ,. , , , r . , 

use in the observatory in Munich, 
giving great satisfaction. The precision of this com- 
pensation, which was discovered by purely theoretical 
computations, has been thoroughly established by the 
records of their running at different temperatures. 

The adjustment of the pendulums, which is, of 
course, almost wholly without influence on the com- 
pensation, can be effected in three different ways : 

(1) The rough adjustment, by screwing the bob up 
or down. 

(2) A finer adjustment, by screwing the correction 
disks up or down. 

(3) The finest adjustment, by putting on the addi- 
tional weights. 

These weights are to be placed on a cup attached to 
the rod of the pendulum. Their shape and size is 
such that they can be readily put on or taken off while 
the pendulum is swinging. Their weight bears a 
fixed proportion to the static momentum of the pen- 
dulum, so that each additional weight imparts to the 
pendulum, for twenty-four hours, an acceleration 
precisely expressed in seconds and marked on each 
weight. 

Each pendulum is accompanied with additional 
weights of German silver for a daily acceleration of 1 




second each, and ditto of aluminum for an accelera- 
tion of - 5 and - l second respectively. 

A pointer is attached to the lower end of the pendu- 
lum, for reading off the arc of oscillation. 

These pendulums are delivered with the compensa- 
tion fully adjusted, thus avoiding all correction of the 
compensation, such as is necessary with all other com- 
pensation pendulums, and can generally be arrived at 
only after tedious experiments. 



Launch of a Great Battle Ship. 

An ironclad battle ship of the first order was 
launched at the Cramps' shipyard, Philadelphia, on 
February 28, and was christened the Indiana. She is 
the largest vessel built thus far on this side of the At- 
lantic, and the launch was witnessed by President 
Harrison, Secretary Tracy, and a large number of dis- 
tinguished guests. She is of 10,200 tons displacement, 
having a length of 348 feet, a breadth of 69^, and a 
mean draught of 24. The contract price for her hull 
and machinery is $3,020,000. The engines are twin 
screw, of the vertical, triple expansion, direct acting, 
inverted cylinder type, placed in water-tight compart • 
ments separated by bulkheads. The diameters of the 
cylinders, high pressure 34J^ inches, intermediate 48 
inches, low pressure 75 inches, stroke 42 inches. The 
condensers are of composition and sheet brass, each 
main condenser having a cooling surf ace of 6, 353 square 
feet. The circulating pumps are centrifugal and inde- 
pendent. There are four double-ended and two single- 
ended auxiliary steel boilers of the horizontal return 
fire tube type. The main boilers will be about 15 feet 
outside diameter and 18 feet long, and the auxiliary 
single-ended boilers will be about 10 feet 2 inches 
diameter and 8]4 feet long, all constructed for a work- 
ing pressure of 160 pounds per square inch. Each 
double-ended boiler will have eight corrugated fur- 
nace flues 3 feet internal diameter. The total heating 
surface of the main boilers is 17,460 square feet and 
grate surface 552 square feet. The auxiliary boilers 
have a grate surface of 64 square feet and a heating 
surface of 1,937 square feet. The vessel has a powerful 
ram bow, and is divided into a great number of water- 
tight compartments by means of longitudinal and 
transverse bulkheads of 10 and 12 pound plates. 

According to Secretary Tracy, the battery of the In- 
diana will be "the heaviest and most effective in battle 
carried to-day by any ship afloat or projected, and its 
disposition is such as to make it tell with terrific effect. 
Above the armored deck, 80 feet from the center of the 
ship, rise two redoubts, inclosing the foundations of re- 
volving turrets, within which are the four great 13-inch 
rifles, 18 feet above the water, and sweeping through a 
clear arc of 270 degrees, forward and aft and on both 
broadsides. Above these, on the heavy superstructure 
between the turrets, 25 feet above the water line, and 
therefore capable of firing over the turrets, are eight 8- 
inch rifle guns that, at two miles, can pierce the armor 
of many modern ships. Four 6-inch guns complete the 
main armament. The secondary battery consists of 
sixteen 6-pounder rapid-firing guns, four 1-pounders, 
and four Gatlings, so disposed that a rain of projectiles 
can be thrown upon every point of approach, sufficient 
to destroy any light boat that may venture within 
range." 

Of the six torpedo tubes, one is fixed at the bow and 
another at the stern, while on each broadside are two 
others, firing through five inches of protection. 

The armor of the Indiana has a water line belt, 3 feet 
above and 4% feet below the water line, making 7}£ 
feet in total breadth of armor 18 inches thick. It ex- 
tends along three-fourths of the ship, and turns in 
forward and aft, where it sweeps around the base of 
the redoubts. These latter are 17 inches thick, and ex- 
tend Zy % feet above the main deck. They protect the 
turning gear of the turrets and the loading. The tur- 
rets have 17 inches of armor, at first planned to be in- 
clined but now vertical. 

There are also heavy, under-water, sloping, protec- 
tive decks, while water-excluding material on the slopes 
of the decks, the protection of the coal bunkers, and 
many watertight compartments will assist in her in- 
vulnerability. 



Impressions In Sulphur. 

M. Lepirre, a French artist, states that in demon- 
strating that sulphur melted at about 115° can be cool- 
ed in paper, he happened to use a lithographed card, 
of which the edges were turned up. Upon taking 
away the card it was discovered that the lithographed 
characters were clearly and distinctly impressed upon 
the cooled surface of the sulphur, remaining thus after 
hard friction and washing. By repeated experiments 
in this direction he has succeeded in obtaining results 
of a very satisfactory sharacter, removing the paper 
each time by a mere washing and rubbing process. 
It is found, in fact, that sulphur will receive im- 
pressions from and reproduce, in a faithful manner, 
characters or designs in ordinary graphite crayon, 
colored crayons, writing ink, typographical inks, china 
ink, lithographic inks — whether colored or uncolored 
varieties — an/1 others. He also states that it will 
reproduce with remarkable exactitude maps. 
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ICE IN THE SUBWAY. 
A few days ago, when the men opened the Canal 
Street electric light subway, in this city, in order to put 
a wire in, they found the conduits full of ice and im- 
possible to get the wire in. The difficulty was over- 
come by the method illustrated in our engraving. A 
bellows 12 inches in diameter, to which was attached a 
?4 inch iron pipe, 6 feet from the bellows. There were 
three coils in the pipe. Around this was built a fire. 
The pipe then led into the subway 
conduit. A man worked the bel- 
lows, forcing the air through the 
pipe. As it passed through the 
coils the air became heated, and 
was then forced into the conduit to 
thaw the ice. The electric light 
subway in Canal Street has five 
conduits, each capable of holding 
five cables of 100 wires each. The 
largest subway is the telephone and 
telegraph subway in Cortlandt 
Street. It has 116 conduits,- each 
holding 102 wires. It is at present 
very nearly full. This is the first 
time since the subways have been 
built that the conduits have had 
ice in them. 



source from the wells of limpid water. The fact that 
the latter were limited to a definite area led us to 
conclude that these shafts touched a subterranean 
lake, or its equivalent bed of saturated^clay or sand. 

The plateau, or what may be described as such, on 
which the city stands, is broken along its northern 
boundary by abrupt bluffs of stratified drift, at whose 
base flows the river known as Sugar Creek. Both 
above and below these bluffs the stream cuts through 



A REMARKABLE INSTANCE OF 
RECENT EROSION. 

BY H. C. HOVET. 

A formidable ravine has been 
created by erosion, at Crawfords- 
ville, Indiana, within the memory 
of many living witnesses. In order 
to understand its peculiar features 
we must first recall some salient 
facts concerning the geology of the 
region. The tertiary rocks are alto- 
gether wanting. Limestones, rich 
in marine fossils of- the lower car- 
boniferous age, lie in nearly horizon- 
tal strata, with few signs of seismic 
disturbance. The soil is fertile and 
used to be clothed with magnificent 
forests, now mostly felled. The 
general surface is flat, or gently 
undulating, except as broken by 
glacial and post-glacial action, in 
the form of moraines and ravines 
of drainage. In other words, there are no hills caused 
by upheaval. Cutting through the loam and subsoil, 
we usually find but a few yards of gravelly clay before 
striking the underlying rocks. 

Here and there, however, and without any marked 
change of the surface, the drift is found to have an 
extraordinary depth. Could the soil and drift of 
middle Indiana be wholly removed, we should find 
the denuded rocks carved into numerous basins, which 
must have been full to the brim when the great glacier 
of the ice age came down from the north. These pre- 
glacial lakes must have been frozen solid by the in- 
tense cold that heralded the glacier's approach. The 
advance and retreat of the ice would override the 
frozen basins, as well as 
the limestone ledges, 
spreading over the entire 
region its burden of debris 
brought down from the 
highlands of Canada. This 
load was made up of prim- 
itive rocks rounded into 
bowlders, crushed into 
sand, or decomposed into 
clay. In many cases, as 
we may suppose, the drift 
would gradually displace 
the contents of the basins. 
But in other cases the 
basin ice would lie for a 
long time buried under an 
arch of stratified drift, and 
when it finally thawed it 
would exist as a mass of 
. water-bearing clay or as a 
subterranean lake. 

The city of Crawfords- 
ville is built ^directly over 
such a hidden reservoir. 
The citizens found to their 
surprise that while one 
man might sink a well fifty 
feet or less and find an in- 
exhaustible supply of the 
purest water, his neigh- 
bor's well would be dry at 
a depth of a hundred feet, 
or else would reach some 
scanty vein of water im- 
pregnated with mineral 
impurities. The sulphur 
springs of the valleys also 
must have had a different 




FORCING HOT AIR INTO THE SUBWAYS, NEW YORK. 



the solid limestone walls of the pre-glacial lake. 
Similar walls are found by going a mile or so in other 
directions. The depth of the ancient basin may be in- 
ferred from the fact that the bluffs now rise to the 
height of 60 or 80 feet above the river, while recent 
borings just across the stream have been made through 
drift to the depth of 150 feet below water level, 
without reaching the underlying rock. Mr. Charles 
Beachler is making a special study of this old lake 
basin, with promise of interesting results. 

In my boyhood I saw those bluffs in their natural 
condition, as they had been kept from erosion, proba- 
bly for ages, by the roots of dense thickets and great 
trees. But in 1845 the local authorities, ignoring the 



warning given to those on a sandy foundation, turned 
the drainage of the city in the direction of the bluffs. 
Parallel ditches were plowed from Green and Washing- 
ton streets to the edge of the bluffs, and the trees and 
briars were cleared away. The result was a rapid and 
wonderful transformation. The ditches became gul- 
lies, and the gullies grew into ravines, while men went 
about their daily business unconcerned. As early as 
1850 the writer surveyed the ravages already wrought, 
and noted the broad acres that had 
even then been swept into the river 
to such an extent as to modify its 
channel materially. He went on a 
fruitless errand to the authorities, 
who only laughed at his boyish 
fears. 

After a while more influential 
voices sounded the alarm, and a 
sturdy fight was begun, to prevent 
the ruin of the northern part of the 
city. Strong dams were built ; but 
the water seemed to delight in 
undermining logs and rocks, and in 
setting human ingenuity at defi- 
ance. The two ravines, from the 
two streets named, united at a 
point considerably back from the 
bluff, leaving a kind of island on 
which was a cottage and a garden 
as recently as ten years ago. The 
island is now reduced to a singular 
peak, sixty feet high, with a flat top 
only a few feet square. 

As the erosion progressed it final' 
ly tapped the subterranean lake to 
which reference has been made. A 
powerful stream burst forth from 
the wall of the ravine, and hundreds 
of people went to see the alarming 
phenomenon. Numerous adjacent 
wells went dry. The stream thus 
suddenly created continues to flow, 
but with diminished volume, owing 
partly to the caving in of the walls 
of the ravine, and partly, perhaps, 
to the draining of the reservoir. 
This matters less than it might 
have done formerly, for now the 
city obtains an admirable sup- 
ply of water from artesian wells. 
By means of suitable sewer pipes the drainage is now 
conveyed to the river in a manner to obviate further 
washing from that cause. Washington street has also 
been carried down through the lower ravine to the 
level of the stream. 

By dint of persevering efforts and incessant vigilance 
the work of erosion is finally under control, so that no 
further injury need be feared for the beautiful and 
growing city on the bluffs. But the existing ravines, 
formed within a period of about forty-seven years, 
with their canyons, peaks, cliffs and terraces, look 
more like some region in Arizona than any portion of 
the Hoosier State. The accompanying illustration is 
from a photograph by Professor M. B. Thomas, of 

Wabash College. 




A RECENT EROSION IN INDIANA. 



Colouel H. W. Fbil- 
dbn, in the course of an 
interesting paper on ani- 
mal life in East Greenland, 
contributed to the Febru- 
ary number of the Zoolo- 
gist, suggests, as he has 
done before, that the musk 
ox might with advantage 
be introduced into Great 
Britain. He sees no reason 
why it should not thrive 
on the mountains of the 
Highlands of Scotland. In 
the winter season the musk 
ox is covered with a long- 
stapled fine wool besides 
its coat of hair. This 
wool is of a light yellow 
color, and as fine as silk. 
Sir John Richardson states 
that stockings made from 
this wool were more beau- 
tiful than silk ones. Young 
musk oxen are very easily 
reared and tamed, and 
Colonel Peilden thinks 
there could not be any 
great difficulty in catch- 
ing either old or young in 
Jameson's Land. The 
government has lately in- 
troduced the reindeer from 
Russia into Alaska. It 
would not be a bad idea to 
try an importation of the 
musk ox from Greenland. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



March ii, 1893.] 



Sf txtnixiu |ierian. 



153 



UNITED STATES STEAMSHIP IOWA. 
In the battleship bearing the above name the United 
States government will possess a vessel of great power 
and endurance, fully able to cope with any vessel of 
her size afloat. She was designed by the Navy De- 
partment to meet the requirements of the naval ap- 
propriation bill of July 19, 1892, calling for a battle- 
ship of about 9,000 tons displacement and not to 
exceed a cost of $4,000,000, the size and cost being 
based upon the United States steamships 
Indiana and Massachusetts now building. 
The preparation of the design was intrusted 
by the Secretary of the Navy to Commo- 
dores Wilson and Melville, and so well have 
they performed the task that a vessel 1,000 
tons larger than the Indiana is to be built 
within the same limit of cost. The dimen- 
sions of the Iowa are as follows : 

Length on load line 360 ft. 

Beam extreme TO" 2^ in. 

Mean draught 24 u 

Displacement 11,296 tons. 

I.H. P 11,000 

Speed, in knots, per hour 16 

Coal bunker capacity 2,000 tons. 

The main battery consists of four 12-inch 
breechloading rifles and eight 8-inch breech- 
loading rifles mounted in turrets. The 12- 
inch gun turrets are armored with solid 
steel plates of 15 inches thickness, and the 
8-inch guns are protected by armor of 8 and 
5)4 inches in thickness. All this armor is 
treated by the Harvey process, which gives 
the plates a casehardened surface, gradually 
shading off to a soft back. 

The secondary battery is made up of six 
4-inch rapid-fire breechloading rifles. These 
rifles throw a shell weighing thirty-six 
pounds, and are capable of being fired ten 
times per minute. These guns are pro- 
tected with light armor against machine 
gun fire, and are disposed so as to have as 
great a range of fire as possible. The aux- 
iliary battery consists of twenty 6-pounder and nine 
1-pounder machine guns, with six torpedo tubes. 

The protection to the hull and machinery is afforded 
by a steel belt of 14 inches maximum thickness, cover- 
ing over seventy per cent of the load line. This belt 
extends from 4 feet 6 inches below the load line to 3 
feet above it. Above this belt to the main deck bevel 
between the 12-inch gun turrets, a belt of 4-inch armor 
is worked to cause shell loaded with high explosives to 
break up before entering the vessel. On top of the 14- 
inch armor a horizontal deck 2% inches thick is 
worked, and from the ends of the side armor to the 
extremities of the vessel a similar deck 3 inches in 
thickness is provided. Above the armor decks, belts 



of cellulose to prevent the inrush of water in the event 
of the vessel being injured are provided. The hull is 
built on the cellular system, with inner bottom, and 
great attention has been given to the subdivision of 
the vessel into a large number of watertight compart- 
ments, each provided with its own means of pumping 
and draining. 

The machinery and boilers are arranged in six water- 
tight compartments. The engines are of the inverted, 



torpedo nets reaching from water line to keel are ready 
to receive the torpedoes discharged. 



HOW TO COLOR LANTERN SLIDES. 



BY GEO. M. HOPKINS. 




LANTERN SLIDE COLORING. 



direct -acting, triple - expansion type, driving twin 
screws. The smoke pipes are in height 100 feet above 
the grate bars, and the performance of the boilers 
under natural draught is expected to be a great im- 
provement over boilers in existing naval vessels. 

The ventilation and incandescent lighting plants of 
the vessel have been especially studied, in order to in- 
sure comfort and health to all on board. 

Electric search lights of great power are provided, 
capable of lighting up a zone about the vessel through 
which no torpedo vessel can pass unnoticed, and the 
machine guns are so disposed as to bear upon all por- 
tions of this zone, and should a craft by any means 
get through this area of light and gun. fire, stout 



Nothing is more interesting and satisfactory to the 
amateur photographer than to place upon the screen, 
by means of a good lantern, the results of the summer's 
work ; and, while it may be questioned whether any- 
thing can be more desirable for projection 
than a really first-class, well-toned lantern 
slide, yet experience proves that the majori 
ty of people who enjoy an evening with the 
lantern are pleased when a well-colored 
slide is shown. 

A suitable subject carefully printed and 
artistically colored, when reflected from the 
screen, strongly resembles a huge water color 
picture, the great difference between such a 
picture and a water color being a super- 
abundance of detail, which is inherent in 
photographic pictures and which is not de- 
sirable in a water color. A photo, can be 
made which will answer admirably for color- 
ing which would not be satisfactory as an 
uncolored picture. Such pictures are taken 
through a large diaphragm or with full 
opening. The foreground is made sharp, 
while the middle distance and distance are 
softened down by being a little out of focus ; 
however, it is not advisable to try to make 
negatives expressly for colored pictures. 

The print for coloring should be mode- 
rately light and without great contrasts. 
Inky shadows are to be avoided, and it is 
well to vignette off the distance to give at- 
mosphere. The sky should be transparent, 
unless cloud effects are to be shown. While 
specks, pin holes, and lint are very damag- 
ing to an otherwise fine lantern slide, they 
entirely spoil a picture for coloring. In 
a picture well broken up, as in a woods 
scene, where little sky appears and when the -e is no 
placid water, these small defects do little harm ; but 
in a sky or in a clear lake or pond, they can never 
be concealed or removed so as to be unnoticed, so that 
the first requisite for a good colored lantern slide is a 
good print of the proper intensity, and with trans- 
parent lights. The second requisite is a knowledge of 
colors and coloring, and the third and last thing 
needed is an assortment of colors and brushes. 

With regard to the slide itself, it might be mentioned 
in passing that anything which tends to harden the 
film in developing, fixing, or after treatment inter- 
feres with the free working of the colors. For 
instance, alum in the fixing bath, intensifying and re- 
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ducing solutions all tend to harden the film and pre 
vent the free absorption of color. 

The first operation in lantern slide coloring is to 
soak the plate in cold water until the film will absorb 
no more ; then while it is still wet, go over the entire 
surface of the film with a thin wash of warm color, 
which may be either yellow or pink, depending upon 
the subject. This kills the chalky whiteness of the 
high lights, and gives the entire picture a warm and 
desirable tone, even though the wash is not sufficiently 
strong to be detected when the picture is thrown upon 
the screen. 

The colors used for this purpose are transparent ani- 
line colors prepared for coloring photographs. They 
are labeled brown, blue, violet, flesh, orange, green, 
and so on. The ordinary aniline dyes may be used in- 
stead of the prepared colors, as they are practically the 
same. The manipulation of the colors is the same as 
in water color painting. The film is kept wet con- 
tinually from the beginning to the end of the opera- 
tion, but after the broad washes of the first warm tint 
and the final sky color, the water lying on the surface 
of the film is allowed to dry off, leaving the film still 
swelled and wet, but without the surface water. 

The prepared colors can rarely be applied to the 
slide without being reduced with water. Sometimes 
the best effects are produced by mixing different colors 
before applying them, while in other cases the effects 
are secured by separate washes of different colors, 
superposed. Each wash of color sinks into the film 
and is not removed by a subsequent wash. 

Although an easel or support something like a re- 
touching frame may be useful, the writer prefers to 
hold the slide in the hand, as shown in the engraving. 
The wet plate is held in a slightly inclined position in 
front of a lamp provided with a plain opal or ground 
glass shade. The writer prefers artificial light for 
coloring, as the pictures are to be shown generally by 
artificial light which is yellow. If the pictures are de- 
signed for projection by sunlight, it is undoubtedly 
better to color them in daylight. 

The first wash is preferably put on while the slide is 
held in an inverted position, and while it is still flow- 
ing the blue is added for the sky, at first very light 
near the horizon, increasing in intensity toward the 
top of the slide. After this wash is set and superfluous 
water has evaporated, the water accumulating along 
the lower edge of the plate is removed with the fin- 
gers, and the slide is turned right side up, when the 
extreme distance, whether it be mountain or foliage, 
is covered with a light wash of blue, and this wash is 
brought well down toward the foreground. If the 
blue appears cold, it can be toned down by a very light 
wash of yellow or red. Trees in the middle distance 
can now be gone over with a light wash of orange or 
orange with a little of the flesh color or pink added. 
When near the foreground a very light wash of green 
is applied to the foliage, but the raw green of the 
color set cannot be used for this ; it must be modified 
by the addition of orange or of brown. If when ap- 
plied the green appears too cold, it may be toned 
down by a light wash of brown, of orange or flesh 
color. It is desirable to produce variety in the 
foliage. 

Rocks in the distance are washed with blue and the 
color is subsequently modified by washes of red or 
brown. Trunks of distant trees and some rocks may 
be left nearly the original color of the photo., but near 
rocks and tree trunks may be tinted with brown, blue, 
or warm green, and subsequently modified by washes 
of green, red, brown, yellow, or orange. 

It is useless to trace the smaller branches of trees and 
shrubs; and it is rarely necessary to deal with single 
leaves or blossoms ; when this must be done a jeweler's 
eye glass is required, and fine, small brushes are used, 
great care being taken to keep within the outline of 
the object being colored. In all this work, the artist 
does well to remember that the coloring is to stand 
the test of great magnification and strong light. 

The plate is apt to dry out in some places while the 
coloring is going on at other places. As coloring can- 
not be successfully done on a dry surface, it is impor- 
tant to wet the surface before proceeding. This is done 
by applying water with a soft camel's hair brush. After 
the surface water has disappeared the coloring may 
proceed. 

It is obviously impossible to mention every modifica- 
tion of color that may be produced by mixtures and 
washes. This is something to be acquired by practice. 
The writer uses very few colors, rarely more than the 
following : Blue, green, brown, orange, flesh, rose, and 
yellow. The last is a strong color which must be ap- 
plied with caution. Green and blue are also strong 
colors which can never be applied without the- admix- 
ture of a warm color, or a subsequent wash of the same. 
Brown in different strengths has a large application. It 
is useful in toning down bright greens, for rocks, tree 
trunks, earth, etc. A wash of blue over the brown 
produces a different but useful gray. 

The principal points to be observed are to keep the 
plate always wet, to use light washes, to modify color 
by subsequent washes, and in working up details to 
preserve the outlines. 



Should a small area be over-colored, the color may 
generally be partly removed by means of a soft brush 
charged with clean water, the brush being gently and 
repeatedly passed over the spot. The brush is fre- 
quently washed during the operation. When the 
broad washes show streaks, or when the entire slide is 
too highly colored, or the effects are unsatisfactory, 
the only remedy is to place the slide in cold water and 
allow it to soak, with occasional changes of water, un- 
til the color is partly or entirely removed. 

It is well enough to bear in mind that a colored lan- 
tern slide bears all the color that is to appear on the 
screen; consequently, it must be more highly colored 
than a transparency for direct vision. On the screen, 
however, a picture is better under-colored than over- 
colored. It will often be found that prints which are too 
light and flat for use as plain slides answer very well 
when colored, and pictures which are too dark for use 
as plain slides may be tinted with blue and presented 
as moonlight scenes. 

Brushes for this work should be of the best quality, 
very soft and pliable, and such as are used for work- 
ing up detail must have a fine point. 

This method applies to portraits and figure pieces. 

The colored slides are generally mounted in the same 
manner as the plain ones. If, however, the highest 
perfection is sought, thin plate glass is used for the 
sensitive plates, and glass of the same kind is used for 
covers, the cover and colored picture being cemented 
together with Canada balsam. Made in this way, the 
slides are more transparent; but, in view of the extra 
trouble and expense, the improvement over the unce- 
mented slides is hardly sufficient to warrant the gen- 
eral application of this method. 
• 1 • 1 » 
Boron.* 

BT M. MOISSAN. 

A summary of the properties of pure amorphous 
boron. Boric acid is twice treated with less than the 
theoretical quantity of magnesium powder, and the 
product, on treatment with an acid, leaves amorphous 
boron. 

Amorphous boron is a bright, maroon-colored pow- 
der, which stains the fingers and can be compressed 
into a cake. Its specific gravity is 2 "45. It does not 
fuse at the temperature of the electric arc, but shrinks 
slightly and increases in density when heated to 1,500° 
in an atmosphere of hydrogen. Its electrical conduc- 
tivity is very low, the specific resistance being 801 
megohms. 

Boron takes fire in the air at 700°, and burns in oxy- 
gen with a brilliant green flame, having little actinic 
power ; in either case the combustion is soon stopped by 
the formation of a layer of boric anhydride on the sur- 
face of the boron. It combines energetically with sul- 
phur at 610° to form a sulphide, which is decomposed 
by water with evolution of hydrogen sulphide. It be- 
haves in the same way with selenium, but does not 
combine with tellurium. 

Boron burns in dry chlorine at 410°, and in bromine 
vapor at 700°, with the formation of boron chloride and 
bromide. It is dissolved by bromine water, and more 
readily by a solution of bromine in potassium bromide 
solution, but it does not combine with iodine. 

It combines with nitrogen at 1,230°, but not directly 
with phosphorus, arsenic, or antimony. Neither does 
it combine directly with carbon or silicon, although a 
boron carbide is formed when boron is heated in the 
electric arc in an atmosphere of hydrogen. 

The alkali metals have no action on boron, but mag- 
nesium combines with it at a red heat. Iron and alu- 
minum form borides only at high temperatures, while 
silver and platinum combine with it quite readily. 

Acids react energetically with boron ; sulphuric acid 
is reduced at 250° ; the action of nitric acid is so vigor- 
ous as to raise the temperature to incandescence ; phos- 
phoric anhydride is reduced to phosphorus at 800° ; 
arsenious and arsenic acids are reduced to arsenic at a 
dull red heat ; iodic acid in solution is reduced to iodine 
in the cold, and a mixture of the dry acid with boron 
becomes incandescent, and iodine is evolved ; chloric 
acid is reduced to chlorous acid. 

Thehydracids react with greater difficulty. Hydrogen 
fluoride is not attacked until a dull red heat is reached, 
when boron fluoride is formed and hydrogen liberated. 
Hydrogen chloride is attacked only at a bright red 
heat, while its aqueous solution has no action whatever 
on boron. 

Sulphurous anhydride is reduced to sulphur at an 
incipient red heat. Steam is not attacked until a full 
red heat is attained ; but the action, once started, pro- 
ceeds with great energy, boric acid being formed and 
hydrogen set free. Carbonic oxide is reduced to carbon 
at 1,200°. Silica is reduced to silicon when heated in a 
forge. Nitrous oxide is decomposed by boron at a dull 
red heat, boron nitride and boric acid being formed ; 
nitric oxide is not affected by it. 

Metallic oxides are more readily reduced by boron 
than by carbon. When, for instance, a mixture of 
boron and cupric oxide is heated in a glass tube, the 
reaction which ensues is so violent as to melt the glass. 
Stannous oxide, litharge, antimonious and bismuth 



oxides are all readily reduced. A mixture of boron and 
lead peroxide detonates violently when triturated in a 
mortar. Ferric and cobaltous oxides are reduced at a 
red heat, but the oxides of the alkaline earths are not 
affected. Hydrogen is liberated by boron from fused 
potassium hydroxide. A mixture of boron, sulphur, 
and niter deflagrates at a dull red heat, while small 
quantities of boron projected into fused potassium 
chlorate burn with a most dazzling flame. 

Boron acts very energetically on the metallic fluo- 
rides ; it decomposes the fluorides of the alkalies and 
alkaline earths at a bright red heat ; zinc fluoride at a 
dull red heat, boron fluoride being formed ; and it actn 
with even explosive violence on lead and silver fluorides. 
Its action on the metallic chlorides is not so energetic. 
The chlorides of the alkalies, the alkaline earths, zinc, 
and lead are not attacked at a red heat, but mercurous 
chloride is reduced to mercury at 700°. Lead, zinc, 
cadmium, and copper iodides are not reduced by boron, 
but tin and bismuth iodides are reduced with facility. 
Potassium, sodium, calcium, and barium sulphates are 
reduced by boron at a red heat to the corresponding 
sulphides. 

Nothwithstanding its great affinity for oxygen, boron 
may be immersed in fused potassium nitrate without 
any reaction occurring, provided the temperature is 
below that at which oxygen is disengaged. Fused po- 
tassium nitrite, however, is decomposed by it with 
great violence. Sodium carbonate is reduced at a dull 
red heat, potassium carbonate at a somewhat higher 
temperature, and calcium and barium carbonates not 
at all. 

The arsenites, arsenates, and chromates are all re- 
duced at a dull red heat. 

Boron behaves also as a reducing agent in the wet 
way. It reduces potassium permanganate solution, 
partially in the cold, entirely on heating. It reduces 
ferric chloride to ferrous chloride. It precipitates silver 
from silver nitrate solution in fine crystals, and reduces 
palladium, platinum, and gold from solutions of the 
chlorides of these metals. 

Boron thus combines with the non-metals much more 
readily than with the metals. It is a more powerful 
reducing agent than either silicon or carbon, and, on 
the whole, is most nearly allied to the latter element. 
— Am. Jour. Pharm. 



* Compt. Rend., III. 617-623; Jour. Cfum.Soc., October, 1892, p. 1163. 



The Dakota meteoric Stone. 

BY A. E. FOOTS. 

On the 29th day of August, 1892, about 4 o'clock in 
the afternoon, while Mr. Lawrence Freeman and his 
son were stacking upon his farm two miles south of 
Bath, they were alarmed by a series of heavy explo- 
sions. On looking up they saw a meteoric stone flying 
through the air, followed by a cloud of smoke. Its 
course was easily traced to the point where it fell, 
within about twenty rods from where they were stand- 
ing. The stone penetrated the hardened prairie to 
a depth of about sixteen inches, and when reached it 
was found to be so warm that gloves had to be used in 
handling it. Three small pieces of an ounce or two 
each had apparently been blown off by the explosions, 
but the stone still weighed 46% lb. One of these small 
pieces was found by some men not far distant, and 
was broken up and distributed among them. The ex- 
plosions were plainly heard by a large number of peo- 
ple at Bath, two miles away, and at Aberdeen, nine 
miles away, it sounded like distant cannonading. The 
exterior of the stone presents the usual smooth black 
crust. The interior is quite close grained, resembling 
in texture the stones from Mocs. The iron is abun- 
dantly disseminated through the mass ; and although 
the grains are small, they are easily distinguished, and 
separated on pulverizing. 

Preliminary tests made by Mr. Amos P. Brown, of 
the Mineralogical Department of the University of 
Pennsylvania, prove the presence of nickel and cobalt 
in considerable quantity. — Amer. Jour., January, 1893. 

— — -a i » i m 

Wood Pulp. 

Compared with its predecessor, last year shows a 
slight decline in the production of wood pulp, the 
figures being 210,000 tons for 1892, against 230,000 tons 
for 1891. The value of last year's production is esti- 
mated at about £420,000. No manufactories for me- 
chanical wood pulp have been erected in Norway dur- 
ing 1892, and the number of such factories still remains 
at fifty-eight, of which about a dozen are connected 
with paper mills. The Wood Pulp Union has arranged 
that operations shall be suspended for a month during 
the year, and that last year's quotations of 36 kr. for 
wet and 75 kr. to 80 kr. for dry wood pulp per ton 
f . o. b. shall be maintained. A considerable quantity 
of this year's production has already been sold. The 
market for chemical wood pulp improved during 1892, 
and prices were a little higher at its close than at 
the commencement. There are how in Norway eleven 
sulphite and four sulphate manufactories. Several of 
these are also connected with paper mills. The ex- 
ports during 1892 of chemical wood pulp were about 
30,000 tons dry, as compared with 17,500 tons in 1891, 
and about 8,500 tons wet, as compared with 9,500 tons 
in 1891. 
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THE CUNARD COMPANY'S NEW TWIN SCREW 
STEAMSHIP CAMPANIA. 

We may correctly speak of the present as the twin 
screw era in the history of Atlantic navigation. It 
was inaugurated in 1888-89, when the four notable 
steamships, City of New York, City of Paris, Majestic, 
and Teutonic, were brought into the field, and it was 
soon further signalized by the introduction into the 
same service of the fine twin screw vessels built and 
owned by German and French firms — e. g., the 
Augusta Victoria and Furst Bismarck, of the Ham- 
burg-American line, and La Touraine, of the Com- 
pagnie Transatlantique. At the present time there are 
built, and building, as many as thirty-five twin screw 
steamships of over 5,000 tons, the Campania making 
the fifteenth vessel to be produced of over 6,000 tons. 

The Campania is for the present the longest and 
most capacious steamship afloat,, her 600 feet length 
between perpendiculars being only 80 feet short of 
that of the late Great Eastern, and her beam of 657 feet 
being 17 feet less than that of the defunct leviathan. 
The vessel in actual service most nearly approaching 
her in length is the White Star Teutonic, which is 566 
feet between perpendiculars, or 34 feet less, the beam 
being 8 feet narrower. The Campania is 73 feet longer, 
but only 1 foot 9 inches broader than the Inman Corn- 



type made by Messrs. Brown, Brothers & Co., Edin- 
burgh, and fitted with their patent automatic emerg- 
ency gear. The condensing water is circulated through 
the condensers by four large centrifugal pumps, each 
driven by independent compound engines. These 
pumps may also, if required, pump water from the 
ship in case of damage to the hull. In the engine room 
are also fitted four evaporators of Messrs. G. & J. 
Weir's patent manufacture, to produce the necessary 
fresh water from sea water, and thereby make up the 
loss incurredthrough working and avoid the use of salt 
water in the boilers. 

Steam for the main engines is generated in twelve 
large double-ended boilers, each having eight corru- 
gated furnaces. The boilers are arranged in two 
groups of six, each group self-contained in water-tight 
compartments, and having a common funnel of the 
unprecedented diameter of 21 feet. The two funnels, 
it may be added, are from their lowest section 120 feet 
high, or about the height of the Eddystone Light- 
house. There is also a , large single-ended boiler for 
supplying steam for the electric light, refrigerating, 
and other auxiliary machinery. In addition a small 
single-ended boiler is fitted on the lower deck for sup- 
plying steam to the distilling condensers, heating pipes, 
etc. An elaborate system of piping is fitted through- 



sel. There are four sets of generating plant on board, 
each set consisting of a Siemens dynamo, coupled di- 
rect to a Belliss engine, which runs at the rate of 280 
revolutions a minute, and gives an output of 42,000 
watts. This is capable of supplying 1,350 16-candle 
power incandescent lights, including eight large re- 
flectors of eight lights each, for working cargo, 
throughout the ship, and, in addition, a powerful 
searchlight for facilitating the navigation of the ship 
into port, the picking up of moorings and scouting in 
time of war. The large switchboard for controlling 
the lights consists of thirteen sections, so arranged 
that each may be connected with any of the four 
dynamos. From these dynamos and this large switch- 
board there runs throughout the ship an enormous 
amount of wiring, reaching, in point of fact, to up- 
ward of forty miles in length. 

The Campania is expected to be completed in time 
for the rush across the Atlantic at the opening of the 
Chicago World's Fair. 

We give an illustration of the ship as she will appear 
at sea, taken from a photograph courteously placed 
at our disposal by the Cunard Company. A fair idea 
of her size may perhaps be gathered from the state- 
ment that her funnels are each 21 feet in diameter, and 
the monkey bridge is 60 feet above the level of the 
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pany's City of Paris and City of New York. Her length 
over all is 620 feet; breadth extreme, 65 feet 3 inches ; 
depth to upper deck 43 feet, and gross tonnage about 
12,500 toqs. Her displacement will probably be 18,000 
tons. The vessel has a straight stem and elliptic stern, 
topgallant forecastle and poop, with close bulwarks, 
all fore and aft, and erections above the upper deck 
consisting of two tiers of deck houses, surmounted re- 
spectively by the promenade and shade decks. 

The Campania is fitted with two sets of the most 
powerful triple expansion engines that have yet been 
constructed, each set capable, it is believed, of indi- 
cating from 14,000 to 15, 000 horse power. These engines 
are fitted in two separate engine rooms, there being a 
dividing center line bulkhead between them, fitted 
with watertight doors for the necessary purposes of 
communication. Each set of engines has five inverted 
cylinders, viz., two high pressure, one intermediate 
pressure, and two low pressure cylinders, the two high 
pressure being placed tandem wise above the low pres- 
sure ones. These are arranged to work on three cranks 
set at an angle of 120 degrees with each other. The 
high pressure cylinders are each fitted with piston 
valve, the intermediate and low pressure with double 
piston valves, all of which are worked by the usual 
double eccentrics and link motion valve gear. Steam 
from the two high pressure cylinders exhausts into the 
intermediate one, which in turn exhausts into the two 
low pressure cylinders, which have relieved slide valves, 
expansion taking place in three stages. The revers- 
ing engines are of the steam and hydraulic direct-acting 



out the ship, and connected to the various auxiliary 
pumps for filling and emptying the ballast tanks, 
pumping out bilges, pumping water on deck in case of 
fire, and other purposes. 

Her gigantic proportions considered, it will be 
readily understood that the greatest care and fore- 
thought have been expended on the structural ar- 
rangements and details throughout the huge vessel. 
Not only has the requisite continuity of strength been 
maintained throughout the entire length, in ways 
which experience has firmly established, but structural 
features have been introduced which may be said to 
be uncommon, if not entirely new, in shipbuilding 
practice, suggested, if not necessitated, by the condi- 
tions as to size and proportions. 

The bottom of the vessel is constructed on the cellu- 
lar principle for water ballast, minute water-tight sub- 
division being a feature in the arrangement. There 
are four complete tiers of beams, all of which are plated 
over with steel, and sheathed with wood planks, form- 
ing the upper, main, lower, and orlop decks. The last 
is used for cargo and refrigerating chambers, store 
rooms, etc. The other decks are entirely devoted to 
the accommodation of passengers, with dining and 
social saloons, state rooms, bath rooms, lavatories, etc., 
all on a scale of magnificence unequaled, no expense 
being spared on anything calculated to render travel- 
ing at sea more comfortable and enjoyable. 

The electric installation on board — which is being 
carried out by Messrs. Siemens Brothers — is in keep- 
ing with the other marvelous details of the huge ves- 



water. We are indebted to the Engineer, London, for 
the foregoing particulars and for our engraving. 

« ni » 

Massachusetts Institute of Technology. 

The course in civil engineering was rearranged some 
six years ago in order to admit of certain training be- 
ing given to the students, with special reference to 
their future work. To meet this requirement three op- 
tions are offered to students during the fourth year : 
First, one in hydraulic and sanitary engineering ; sec- 
ond, one in which particular attention is given to rail- 
road engineering and management ; and third, a spe- 
cial course in geodesy. These subjects are all, more 
or less, treated in the regular course, but particular at- 
tention is given to them in the different courses which 
permit the student to start upon his chosen branch 
of the profession with a fund of special information 
which could only be obtained elsewhere with great 
sacrifice of time and effort. The staff and equipment 
of the institute are excellent, and all who are inter- 
ested in engineering should send for the pamphlet of 
the department of engineering. 

The Canadian Architect sensibly suggests that in 
building brick houses in positions where they are not 
protected by surrounding property, not to forget that 
hollow walls will add greatly to the convenience of the 
occupiers. They will render the house cooler in sum- 
mer and warmer in the winter, and will assist in mate- 
rially keeping the house dry. The cost of hollow walls 
is only very little higher than that of walls built solid. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Safety Stop for Engine Govern- 
ors.— James Barclay, Sioi:^. City, Iowa. This im- 
provement consists of a stop adapted to support the 
governor sleeve when the steam is shut off, and to move 
from under the governor when the engine is running, the 
device being simple, durable, very effective, and automa- 
tic in operation. It is arranged to permit the governor, in 
case of accident, to drop sufficiently to throw the cams 
on the knock-off levers into action to prevent the cylinder 
from taking steam. 

Low Water Indicator for Boilers. 

—William H. Rodgers, Bay Side, N. Y. This invention 
provides a thermostatic device to indicate upon a dial 
connected with it the height of the water in the boiler, 
an improved construction being presented designed to 
reduce the cost of manufacture and simplify the device. 
An alarm device, governed by an electrical connection, 
is also connected with the indicator, to sound a signal 
when the water reaches too low a level. 

Fire Box for Steam Boilers.— 

Micheal E. Herbert, St. Joseph, Mo. This fire box has 
side water legs closed at their top, bottom, and ends, a 
supporting water leg connecting the rear ends, while a 
water drum connects the forward ends of the side legs 
near the bottom, and tubular grate bars connect the drum 
and supporting leg. The fire box is adapted to dispense 
with fire brick lining and is designed to support the for- 
ward end of the boiler, while its construction is such that 
it may be used with various sized boilers or fronts, and 
may be quickly and easily removed for repairs and an- 
other one substituted in its place. 

Hot Water Boiler.— This is another 

invention of the same inventor, providing a boiler of ex- 
tremely simple and inexpensive construction, designed to 
be very effective and operated at a small expense for 
fuel. It has a hollow top or water chamber mounted 
upon a series of water tubes, whose connected lower ends 
communicate with longitudinal circulating pipes con- 
nected at their front and rear ends by transverse pipes. 
A water leg is disposed centrally in the body of the 
boiler, and drop tubes are projected from the rear por- 
tion of the hollow chamber, the water leg forming a 
bridge wall over the top of which the fire passes to circu- 
late among the rear drop tubes. 

Condensing Fumes.— Frederick Muel- 
ler, Butte city, Montana. This invention relates to de- 
vices for roasting ore, providing an apparatus for heating 
the metal-carrying fumes, to separate the fumes from the 
metal. Located one above another is a series of compart- 
ments through which the fumes are caused to circulate, 
each compartment being formed with a water-dripping 
device, and the top compartment being charged with a 
liquid from a suitable reservoir. The device can be readily 
applied to any furnace, flue, or chimney. 



ism so constructed as to enable the depot hands to readily 
operate it. It is especially adapted for use where it may 
be desired to load heavy freight from one level to a 
higher one, as from the level of a platform to that of a 
car door. 



Electrical, 

Foot Warmer.— William E. Ulmer, 

Hoquiam, Washington. In a suitable box areholdersfor 
a number of electric lamps, the box having a slotted or 
apertured cover, and the heat generated being controlled 
by turning the lamps on or off. This foot warmer is 
adapted for use where a small area is to be heated, or 
where a small amount of heat is required locally, there 
being under each lamp a concave reflector to project the 
heat all in one directio n. 

Magnetic Tool. —Jacob F. Standi- 

ford, Muscogee, Indian Territory. Combined with 
magnets and a casing is a vibrating armature ex- 
tending across the upper ends of the magnets, 
the armature having a vertical aperture in line with 
the core of one magnet, through which loosely ex- 
tends a tool holder, a spring throwing the armature away 
from the magnets, while the armature also raises the tool 
holder against the action of a spring. The improvement 
includes a battery circuit and means for closing the cir- 
cuit when the armature lever rises, the tension of the 
actuating springs being regulated by set screws to afford 
perfect control of the stroke of the tool. 

Hanger for Lamps. —Samuel O. Lark- 
ins, Blair, Neb. This is a simple device for supporting 
incandescent lamps at any desired height, and which may 
be adjusted to support lamps and fixtures of different 
weights. The operative parte of this hanger are inclosed 
in a metal casing, having a lower tubular neck through 
which the lamp cord passes, the torsion of a spring 
counterbalancing the lamp and its shade. When the lamp 
is lifted the spring winds the cord, and the lamp is low- 
ered by pulling it down against the resistance of the 
spring, which is thus wound. Should there be a short cir- 
cuit in any of the parte, a cut-out wire will fuse and 
prevent injury to the hanger. 



Railway Appliances, 

Car.— Abram S. Desha, Nolton, Ark. 
This car has metallic sides and ends, with a lining at- 
tached by rivets, but with an i interior space filled by 
mortar, while the floor and the top are of sheet metal. The 
car is burglar and fireproof, and is designed for use by 
railroad, express, and other companies, for carryin g 
money and valuables. Ventilating openings in the top 
are adapted to be closed by gates, and the entire con- 
struction is simple and durable. 

Car Door.— This is a further inven- 
tion of the same inventor, the improvement providing for 
two doors, one on the outside and the other on the inside 
of the car, the two doors being connected, and the con- 
struction being specially adapted for use on the burglar 
and fire proof car patented by this inventor. The outer 
and inner doors slide in the same direction, and the outer 
door is designed to be locked so that it can be opened 
only from the inside. 

Street Car Supplementary Truck. 

—Bennett Price, Brooklyn, N. Y. These trucks each con- 
sist of an axle and two track wheels, to be located on the 
car below and nearer the platform than the main wheels, 
with upright screws and ratchet rigging for vertical ad- 
justment. The improvement is designed principally to 
facilitate moving a street car over hose stretched across 
the track and similar obstructions, and also for use on 
the accidental breaking of a wheel or axle. By these 
trucks the car may be lifted so that its ordinary wheels 
will pass over an obstruction, the weight of the car dur- 
ing such movement being upheld by the supplementary 
trucks. 

Car Axle Box.— William Rader and 

Edwin Hunter, Allentown, Pa. This box has an improved 
sponge holder, a novel spring closer for the lid of the box, 
and improved means to restrain the escape of oil from the 
box at its inner side. The shell that forms a bearing for 
the journal of au axle is of the usual form, its location 
allowing for a suitable sponge- holding cavity beneath the 
journal. 

Car Coupling.— James B. Baum and 

Oscar F. Sensabaugh, Durango, Col. The drawbar of 
this coupler is of the ordinary pattern, with a flaring 
mouth and aligning vertical openings, in which is sus- 
pended a novel form of pin, whose lower portion is so 
shaped that it may be raised by an entering coupling 
link. The coupling is simple, cheap, and strong, and de- 
signed to automatically couple with an opposing coup- 
ler, while uncoupling may be effected from the top and 
sides of the car. 

Railway Crossing.— John R. Pflanz, 

Louisville, Ky. This invention provides improved con- 
structions by means of which the intersecting rails are 
held in close contact with one another, the jolting or 
jarring of cars passing over the joint being entirely 
avoided, and a secure support being afforded for the short 
rails of the crossing. The main andcrossin rails are 
jointed, and by means of a bearing plate within the chair 
vhe sectional creasing rails are given an additional sup- 
port, the plate being made adjustable to a certain ex- 
tent hjr tightening the section of the chair. 

Truck.— John Cornelius, Oakland. Md. 

In this truck the platform is movable vertically above the 
bed, and may be raised and lowered by a power mechan- 



Mechanical. 

Oil Cup.— John U. Zurlinden, Billings, 

Montana. This invention relates particularly to auto- 
matic cut-off lubricators, where the oil is fed by a recip- 
rocating plunger, and provides a device particularly 
adapted for attachment to locomotive crank pins, or to 
any revoluble shaft. The quantity of lubricant fed can 
be readily regulated without removing the device, and an 
auxiliary feeding device is provided whereby an addi- 
tional quantity of oil can be quickly introduced and fed 
as desired. The oil cup has a passage in its shank in 
which is arranged a reversible reciprocating plunger rod, 
reduced for one-half its length, while valve disks are ar- 
ranged upon the rod. 

Lubricator.— This is a further inven- 
tion of the same inventor, for an improvement upon the 
lubricator previously described, and provides improved 
means for the adjustment of the plunger, and other novel 
features, to make a simpler and more efficient lubricator. 

Paper Feed ing Attachment. — 

Nicholas Lux, T opeka, Kansas. This is an attachm ent 
for automatically and accurately feeding paper to 
printing presses, ruling machines, etc. It is of simple 
and durable construction, and consists of a frame pro- 
vided with legs, cams revolving on the frame and 
adapted to lift the legs off the paper, at the same time 
pushing the top sheet forward. The frame, with entire 
feeding attachment, is readily swung upward out of the 
way when it is desired to feed by hand. 



miscellaneous. 

Moistening Furnace Air. —Joseph 

A. Jeffery, Shell Lake, Wis. This invention provides an 
apparatus for moistening the air heated in a hot air fur- 
nace for delivery to the rooms of a building, the evapo- 
ration to be controlled by the temperature and humidity 
of the air enteringthe flues rather than by the heat of 
the fire pot. Evaporating pans are arranged in the fur- 
nace and connected with an outside water tank by means 
of a valve-controlled pipe whereby the water supply is 
regulated, the evaporating surface of the pans being in- 
creased or decreased as desired. 

Sugar Cane Mill Attachment. — 

John C. Riley, New Orleans, La. This invention pro- 
vides a strainer and elevator for the cane juice, as it 
comeB from the mill, preparatory to being pumped to 
pans or other vessels for further treatment, the trash or 
bagasBe running with the juice being carried off previous 
to straining the juice. A casing is provided having a per- 
forated plate upon which the juice is run, and scrapers 
are made to move over the perforated plate to scrape off 
any trash and bagasse deposited there by the juice. 

Wheel.— George P. Fisher, Bucyrus, 

Ohio. This improvement is especially designed for bicy- 
cle wheels, the wheel having a rim cushion composed of 
a series of hollow balls on which is fitted a tube with an 
internal circumferential groove or channel. If the tube 
be punctured in use, the balls will carry the rider on and 
prevent the collapse of the tire, or if one or more balls 
should be punctured or broken, the tube will sustain the 
rider. 

Mechanical Index.— Andrew E. Carl- 
son, Wallace, Idaho. This is designed to be more con- 
venient for reference than the ordinary book form of in- 
dex. It consists of a stand with a central vertical shaft, 
and a series of radially arranged wings attached to a 
cylindrical center and revolving on the vertical shaft, the 
wings being formed of metal frames with detachable 
cards bearing names slipped therein, and protected by a 
glass or mica facing. The index is designed to be made 
up in ornamental style, and to be setup on a desk or 
table. 

Incandescent Gas Lamp.— Joel G. 

Jackson, Minneapolis, Minn., and Addison L. Daniels, 
Marion, Iowa. This lamp is adapted to burn any of the 
gases from petroleum, giving a brilliant light without 
making any odor. The flow of gas is supplied centrally 



and with a uniform current, just the exact quantity of 
air required being admitted to the air mixer, and the 
mingling being made thorough, while the burner is so con- 
structed that a current of air is admitted to the middle of 
the flame, and the refractory mantle and its holder are so 
arranged that the mantle will not be unduly heated. The 
lamp has other novel parts, all provided with a view of 
obtaining complete combustion and rendering the light 
extremely luminous without odor. 

Bicycle Gear.— Emil Gundelach, 

New York City. This is a differential gear especially 
designed for safety bicycles, whereby it will be easy to 
run the machine at a high speed on a good and level road, 
the gear being changed for a low speed for hill climbing. 
A countershaft is geared to the crankshaft, and a gear is 
Laterally adjustable on the counter shaft, a third shaft 
geared with one of the bicycle wheels being^ adjustable 
toward and from the countershaft, and a cone or stepped 
gear being mounted on the third shaft. The change from 
one gear to the other is readily effected. 

Trousers Stretcher and Shaper. 

—Henry E. Featherstone, West New Brighton, N. Y, 
This invention provides an improvement in stretchers, 
consisting of an attachment whereby the trousers 
stretched will be given a curved line at the seam, repre- 
senting the proper shaping of the trousers. The attach- 
ment is applicable to any form of trousers stretcher. 

Thill Coupling. --Andrew Hummer, 

Maria Stein, Ohio. This is a very cheap and simple de- 
vice which may be applied to any vehicle, enabling the 
thills or pole to be quickly and securely attached to the 
axle or as readily detached without the use of any tools. 
Its construction is such that the thills or pole may be 
easily turned up and fastened out of the way. It is adapted 
to prevent all rattling, and may be adjusted to take up 
wear as it occurs. 

Buckle.— George M. Aylsworth, Col- 

lingwood, Canada. This is an improvement in buckles 
UBed to adjustably connect partB of harness for draught 
animals, being convenient to adjust and simple and cheap 
in construction. This buckle obviates the need for a 
keeper loop on the strap to secure the end of the strap 
from flapping, and the buckle is very light, strong, and 
neat in appearance. 

Bridle Bit.— Robert Sears and 

Lucien B. Lindsey, Spokane, Washington. This bit has 
end loops to receive the rein rings, a chin strap extending 
beneath and having a central pad to fit against the chin, 
the ends of the strap being adapted for attachment to a 
check rein, and other novel features. It is a simple and 
strong bit, readily applied to an ordinary driving bridle 
and to the mouth of a horse, preventing too great slip- 
ping of the main bit, and acting as a rest for the chin of 
the horse, so he can be checked up without discomfort 
and without injury to his mouth. 

Ice Creeper. — James F. Comfort, 

Kendall Creek, Pa. This invention provides a simple 
form of sandal adapted for use in coasting or walking 
upon frozen snow or ice. It consists of a toe piece and 
heel piece connected by an adjustable shank, the device 
being easily fitted to any ordinary sized foot, and tho- 
roughly protecting the usual footwear, while enabling 
the wearer to walk easily over slippery and frozen 
places. 

Sole or Heel Plate.— George J. 

Davison, Richmond, Va. This is a plate which is readily 
attachable to any portion of the sole or heel of a shoe, 
and instead of being thick and clumsy, as such plates 
usually are, it is light, being formed of thin tempered 
Bteel, and attached by barbs forming part of the plate, in- 
stead of by nails and screws. The plate has beveled 
edges and extensions, and the prongs are made to enter 
the sole at an angle, so that the plates do not interfere 
with the elasticity or spring of the sole. 

Cooking and Smoking- Apparatus. — 

John S. and Charles E. Baker, Newberg, Oregon. This 
is a simple apparatus to facilitate the preparing and cur- 
ing of meat in butcher shops, etc., requiring but a small 
amount of fuel to do both the cooking and smoking. 
From the fire box the flue leads into a casing which forms 
a smoke house, and provided with hooks to support the 
meat, but a damper is provided by which the smoke may 
be passed to the chimney without passing through the 
casing. A kettle for cooking meats is arranged over the 
fire box, a pipe conducting the odors from the kettle to 
the chimney flue, so that no odors or gases from any of 
the parts escape into the room where the apparatus is 
located. 

Cooking Utensil. — Tomas J. 

Clement, New Orleans, La. This device comprises a flat 
body portion provided with a handle, and with detach- 
able fingers depending from its lower side, the fingers be- 
ing adapted to be dipped in dough or batter, and then 
quickly held in hot grease for cooking. The fingers may 
be readily removed, and others of different forms substi- 
tuted, giving any desired shape, and the articles cooked, 
such as doughnuts, crullers, waffles, etc., may be quickly 
and easily handled, or, if desired, they can be easilyfilled 
with jelly, lemon, cream, etc. 

Drier and Carbonizer.— Michael J. 

Spencer, Lawrence, Mass. In this machine for drying and 
carbonizing fibrous materials at a comparatively low tem- 
perature, the material treated is carried up within a casing 
by a series of aprons, a fan being connected with a pipe 
leading from the top of the casing, and the process being 
continuous at the will of the operator. The machine is 
different from any other for like purposes. 

Attachment for Beds.— Arie C 

Wierenga, Zeeland, Mich. This is a device to prevent 
children from falling out of bed, and may be readily 
moved out of the way or fixed up in position to enable 
an ordinary bedstead to do service as a crib. It is made 
with angular hangers having a pivoted and sliding con- 
nection with the slats, a frame being so secured to the 
hangers that it may be held by them in an upright posi- 
tion at the beaside or in a horizontal position under the 
bed. 

Design for a Carpet.— William M. 

Daintrey, New York City. This design embraces a body 
and a border, the body consisting of scroll-shaped stems 
ornamented with leaf forms on a ground containing 
fragmentary sprays, while the border has a series of 



figures in connected series, with scroll-shaped stemB 
ornamented with leaf and branch forms, and festoon 
figures simulating roses. 



NEW BOOKS AND PUBLICATIONS. 

Results of Double Star Measures 
Made at Sydney Observatory. 
Under the direction of H. C. Russell, 
B. A., F.R.A.S., etc., government 
astronomer. Sydney: Printed by 
Turner & Henderson. 1891. Pp. 22. 
A numerous list of double star measures as taken at 
the Sydney Observatory will be welcomed by astrono- 
mers, as giving them contributions to the astronomy of 
the Southern Hemisphere. The author has also for- 
warded us several of his pamphlets on scientific subjects, 
forming a reproduction of papers as read before the 
Royal Society of New South Wales during 1891. 

Duty and Capacity Tests of Worth- 
ington High Duty Pumping En- 
gines on Water "Works and Pipe 
Line Services. Henry R. Worth- 
ington. New York. 1892. Pp. 
xxxii, 216. 

The record of Henry R. Worthington and of his com- 
pany in the annals of American invention is so meritori- 
ous that the present description of the Worthington en- 
gines, as erected throughout this country, and of their re- 
turns, is a legitimate tribute to technical literature. The 
book is fully illustrated and embodies a large amount of 
interesting matter. We note especially the paper on the 
great pipe linesf rom the oil regions to the seaboard, which 
is of popular as well as of technical interest. 

Brown's Business Correspondence 
and Manual of Dictation. By 
William H. Brown. New York : Ex- 
celsior Publishing House. Pp. xvi, 
350. Price $1. 

This work is made up of a number of sections of mat- 
ter useful to correspondents. It includes advice to stu- 
dent of short hand and of type writing, and remarks 
on correct spelling, punctuation, abbreviations, etc. One 
chapter is devoted to a collection of quotations from dif- 
ferent languages. Other chapters contain allied matter. 
Another part of the book is devoted to forms for every 
kind of business letter; another to law forms of great 
variety. Finally a number of literary selections are given, 
together with a "spelling list" of words which are sup- 
posed to be difficult to spell., 

J£p~Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appearinthe following week's issue 



44 U. S." metal polish. Indianapolis. Samples free. 

Wood pulp machinery. Trevor Mfg. Co.. Lock port, N.T. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer. Philadelphia, Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 111. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Latent and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 

I desire to represent some reliable house. The Pacific 
coast preferred. Best of references. Address Salol, 170 
Lisbon St., Lewiston, Maine. 

Guild & Garrison, Brooklyn, N. r., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, 14 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Kennedy Valve Mfg. Co., manuf'rs of brass, iron gate 
valves, patent indicator valves, Are hydrants, globe, an- 
gle, check, radia.tor, and safety valves, 52 Cliff St., N. Y 

Canning machinery outfits complete, oil burners for 
Bordering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co, Scientific American office, 361 
Broadway, "New York. 

SW~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(4713) C. C. says : Am contemplating a 
cistern on a hill half a mile distant from house, to have 
2^ inch pipe to house. Amount of fall 73 feet, object to 
furnish water for house nse and fire protection. What 
will be probable height stream can be thrown through 
1 inch hose with y± inch nozzle? Can I throw same size 
stream, using 1 inch pipe for main? What will be the 
pressure at house? A. You can throw a J4 i ncn stream 
38 feet high from a 2]4 inch main with stated head. A 
1 inch main would be of no value as a fire protection, 
about 10 feet in height only. For household purposes 
the 1 inch pipe would flow in all stories, but the friction 
will give no force to a jet of any value, but will deliver 
about 7 gallons per minute with an open pipe. When 
the pipe in either case is closed, the pressure will be 31 % 
pounds per square inch. 

(4714) A. J. V. asks : Is it possible to 

attain a greater speed with an ice yacht than the prevail- 
ing wind ? If so, under what circumstances, and what is 
the best record ? A. A first-class ice boat, the ice in fine 
condition, the wind from the right quarter, will sail much 
faster than the wind. A wind of twenty miles velocity 
per hour will drive the boat fifty or sixty miles per hour. 
The best record we call to mind for an ice boat is 70 miles 
per hour. 

(4715) Gras Producer says : With steam 

jet discharging fifteen cubic feet of steam, at pressure of 
85 pounds per square inch per honr, what should be di- 
mensions and form of a cone to induce blast of air under 
grates of gas producer, or mixture of air and steam of 
the proportions of twenty of air to one of steam by 
weight ? With temperature of air at 60° Fan., what 
should be temperature of this mixed blast, and what pres- 
sure, in inches of water, should it develop? A. Steam 
issues from a finely tapered nozzle at_800 feet per second 
at 35 pounds pressure and expands to 700 volumes of 
mixed steam and air from the area of the nozzle. For 
the quantity of steam, 15 cubic feet per hour, you will 
need a taper nozzle % inch diameter, and for its best 
work and for 300 cubic feet of air per hour, requires a 
6 inch tube 30 inches long, delivering the mixed air and 
steam at a velocity of 6 feet per second and a water 
pressure of % of an inch. 

(4716) A. J. B. asks (1) the best way 

to temper horse shoes and ban for permanent magnets, 



and if with water to what color ? A. Temper to a straw 
color. 2. Is there any rule (and if so, what) to determine 
the number of ampere turns necessary to produce a given 
number of magnetic lines of force in a core of laminated 
Russian iron or cast iron ? A. The rules are rather long 
to be given here, and should be illustrated by examples. 
You will find them treated in Sloane's " Arithmetic of 
Electricity," $1, and also in Thomson's "Electro-Mag- 
net and Electro-Magnetic Mechanism," $6. Either book 
we can supply by mail. 3. Also the best way of magnet- 
izing permanent steel magnets ? A. Simply hold one end 
against a strong dynamo pole. There are various other 
ways. You may surround it with a coil of insulated wire 
or of wire whose convolutions do not touch, and pass 
a strong current through the coil. 

(4717) L. S. S. says : If a train goes 

5,000 feet per minute, and another train is behind it, fol- 
lowing itjat the same rate of speed, they are 50 yards 
apart, the last train has a cannon; when fired will travel 
the same speed as the train (the cannon ball, of course) ; 
will that cannon ball get away from the last train, or in 
other words, if a man stood on the rear end of first train, 
could the cannon ball catch themanif aimedathim ? A. 
Yes. 

(4718) J. L. P. writes : I have a ring ar- 
mature about %% inches in diameter by 2 inches across 
the face. It is wound with 12 coils of No. 19 magnet 
wire, each containing about 11 feet or a little more, about 
135 feet in all. Do you think it could be used as an ar- 
mature for a small dynamo? I have a set of field cast- 
ings to fit, and want to use it for something. A. Your 
armature will answer for a small dynamo or motor. You 
cannot, however, expect very much from it. Consult 
Supplement, No. 641, for information as to the con- 
struction of a small motor. 



INDEX OF INVENTIONS 

For which Letters Patent of tbe 
United States -were Granted 

February 28, 1893, 

MSB EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Alarm. See Burglar alarm. Hotel alarm. Watch 
alarm. 

Alkali, apparatus for recovering, H. Blackman . . . 

Amalgamating ores, C. C. Ormsby 

Amalgamator, C. C. Orsmby 

Amalgamator, ore, J. E. Chaster 

Annealing furnace, G. Tomkinson 

Annunciator, electrical, J. E. Hard 

Armature for dynamo-electric machines, G. 
Hoare 

Axle bar and blank, channeled, O. C. Hall 

Axle box frame for car trucks, J. A. Brill 

Axle lubricator, J.T. Richards 

Axle, vehicle, J. D. Wilson 

Battery jar, J. F. McLaughlin 

Bed, foldng. D. H. Brenner 492,706, 

Bed, sofa, J. Lewin 

Bell, alarm, A. P. Merrill 

Bells, device foroperating door, H. C. Sutton 

Belt holder, C. Baumgarten 

Belt shifter, Schraubstadter, Jr., & Schilling 

Bicycle gun clip, J. S. Copeland 

Bit. See Bridle bit 

Bituminous rock reducing apparatus, E. R. 
Thomason 

Block. See Hoisting block. Pulley block. Tac- 
kle block 

Boiler. See Steam boiler. Water tube boiler. 

Boiler, H. A. R. Dietrich 

Bottle corking machine compressor, E. Ermold.. . 

Bottle opening implement, G. M. Casey 

Box. See Letter box. Match box. Refrigerator 
box. 

Bracket. See Insulator bracket. 

Braiding machine, J. W. Scbloss 

Brake. See Car brake. Wagon brake. 

Brake beam, C. K. Pickles 492,747, 

Brick machine cut-off, J . Creager 

Brick or tile cutter, Cornelius & Collins 

Brick protector, undried, A. C. Contant 

Bridge gate, T. P. Conklin 

Bridle hit, J. E. Driscoll 

Brush, C. w. Parks 

Brush blocks or backs, machine for shaping, J. 
Cook 

Brush making machine handle. J. Cook 

Burglar alarm, electric, C. F. A. Sturts 

Burner. See Fuel burner. Hydrocarbon burner. 

Butter firkin, F. S. Osgood 

Button, C. T. McClintock. 

Button backs, machine for making, G. W. Lieb. . . 

Button cabinet, A. R. Ingalsbe 

Buttonhole cutter, A. M. Wright 

Buttonhole facing, M. W. Lowinsky 

Button hooks, forming, G. Havell 

Button setting machine, A. W. Ham 

Cable support, G. P. Wern 

Cakecutter, W. P. McAlister 

Camera. See Photographic camera. 

Can wrench, fruit, J. H. Dean 

Car brake electric, W.C. Fletcher 

Car coupling T. L. McKeen 

Car fender, J. Nagele 

Car wheel, J. W. Cloud 

Car windowSjCinder, dust, and smoke excluder 
for, J. C. Fry 

Cars, apparatus for electrically propelled, C. J. 
Kintner 

Carbonaceous materials, production of artificial 
crystal line, E. G. Acheson 

Card mounting machine, fillet, J. S. Dronsfleld.... 

Carding cylinders, device for holding and 
stretching card clothing while being attached 
to, H. C. Kitching 

Carding engines, actuating mechanism fordoffer- 
combsof, W. P. Canning 

Carding engines, actuating mechanism ford offer- 
combs of, C. L. Hildreth 

Carpet stretcher and tacker, J. A. Stephens 

Carriage, Currier & Ellis 

Carriage, J. Spofford, Jr 

Carriage, child's, G. B. Best 

Carriage seat, Morrill & Wells 

Carrier attachment, E. W. Ross 

Case. See Thread case. Watch case. 

Cgsh register and indicator, J. B. Aufuldish 

Cash register and indicator W. F. Z. Desant 

Caster, furniture, C. A. Fellows.. 

Casting apparatus, stereotype, F. J. Wendell 

Centrifugal separator, P. M. & D. T. Sharpies <r) . 

Cham and the manufacture thereof, A. Shed- 
lock '. 

Chair base, E. E. Koken 

Check holding apparatus, A. N. Southwick 

Chuck and drill, II. Metster 

Chum, H. C. Atkinson 

Churn power, T. J. Price 

Cigar, L. M. Harris 

Cigar bunching machine, H. Schmidt et al 

Clamp. See Sucker rod clamp. 

Clip. See Bicycle gun clip. W hlffletree clip. 

Clothes drier, J. Me Kinnon (r) 

Clothes line holding and operating device, J. J. 
Kinman 

Clutch, J.Fraser 

Coin-act uated boxes, detecting apparatus for, G. 
A. Tauberschmidt 

Coin-controlled apparatus,M. Slough 

Coke oven, G. Hoffmann 

Color disk rotating machine, M. Bradley 

Column, metallic, W. C. Gbolson 

Cord covering machine, T. Adams 

Cord for sashes, etc., E. Maynard 

Cord or twine shearing mecnanism, E. T. & E. H. 
Marble 

Corn thinner, C. Gamett 

Coupling. See Car coupling. Fifth wheel coup- 
ling. Thill coupling. 

Cryptographic instrument, R. Hsxte 

Cultivator, A. R. Davta 

Cultivator, R. Miller 

1 Currant*, etc, machine for cleaning, W. Woken. 



492,382 
492,428 
492,425 
492,711 
492,594 
492,519 

492,681 
492,553 
492,525 
492,697 
492,651 
492,422 
49J'707 
492,729 
492,410 
492,753 
492,738 
492.752 
492,740 



492,664 
492,540 
492,570 



492,437 

492,748 
492,390 
492,663 
492,388 
492,387 



492,584 

492,660 

492,661 
492,478 

492,470 
49-2.418 
492,534 
492,683 
492,452 
492,731 
492,607 
492,397 
492,648 
492J417 

492,714 
492,492 
492,610 
492,423 



492,671 

492,627 

492,767 
492,716 



492,537 

492,533 
402,771 
492,461 
492,477 
492,656 
492,414 
492|751 

492,454 

492,761 
492,624 
492,448 
11,311 

492,439 
492,554 

492,441 
492,733 
492,654 
492,429 
492,676 
492 438 



492,628 
492,625 

492,592 
493,535 
492,400 
492.604 
492,518 
492,618 
492,582 

492,408 
492,721 



492,677 
492,509 
4SC,tW 

atfiu 



Curtain fixture, J. L. Baker 

Curtain fixture, J. Villard 

Curtains, appliance for banging and adjusting 
window, V. C. Baltzell 

Cutter. See Brick or tile cutter. Buttonhole 
cutter. Cake cutter. Pipe cutter. Stock cut- 
ter. Washer cutter. 

Cycle wheel shoe, H. Gregory 

Dental apparatus, A. S. Richmond 

Dental engine, C. E. Rhone 492,432, 

Disinfecting apparatus, F. S. Coon 

Disinfecting device, J. Pickering 

Door, sliding, J. S. Mc Anarney 

Doors, adjustable track for sliding, E. Y. Moore . . 

Dovetails, pattern for moulding, E. Kuhn 

Dredging spuds, device for locking and operating, 
F. H. & G. W. King 

Dress waist fastening attachment, D. E. Wasson. 

Drier. See Clothes drier. 

Drilling and turning, bow for use in, I. Read 

Drilling machine, Worcester & Morgan 

Dustpan, D. K. Barnhart 

Electric lighting system, R. W.Rollins 

Electric motor, F. H. Beers 

Electric motors, switch for operating shunt 
wound, F. H. Berry 

Electricity, coin-controlled machine for adminis- 
tering, W. R. Pope 

Enameling furnace, G. F. Kreischer 

Engine. See Dental.engine. Traction engine. 

Eyeglasses, De Celles & Wells 

Fan, J. H. Irving. 

Fan, ceiling, F. H. Beers 

Fan. rotary fly M. V. Fitz Water 

Farm gate, J.M. Richardson 

Feedwater heater, A. Miller 

Fence, folding, W. Purling 

Fence wire strands, implement for tightening, J. 
Whittaker 

Fender. See Car fender. 

Fifth wheel coupling, vehicle, J. J. Fetzer 

Filter, pressure water, L. W. Mozingo 

Fire communicator or display device, G. T. Ware 

Firearm, magazine, J. M. & M. 8. Browning 

Flue, drain, or pipe cleaning device, W. Dundon.. 

Folding mechanism, I.. C. Crowell 

Fuel burner, fluid, N.J. Skaggs 

Furnace. See Annealing furnace. Enameling 
furnace. 

Furnace, J. B. Archer 

Furnace for roasting, calcining, and oxidizing 
metals and their compounds, H. Frasch 

Furnaces, air beating device for, R. Potter 

Fuse device, thermostatic, A.. Wurts 

Gauge line holder, A. S. Snyder 

Garment hook, F. E. De Long 492,741 to 

Garment shaper, J. E. Leavitt 

Garment supporter, A . W . Fries 

Gas heater, D. Drysdale 

Gas meter, S. Williams 

Gate. See B ridge gate. Farm gate. 

Gin saw guard, T. F. Marlow 

Glass leers, window, J. H. Lubbers 

Grain binder, A. Stark 

Grain binder cord knot ter, A. Stark 

Grain drill spring device, J. M. Fender 

Grinding apparatus, F. D. Winkley 

Guard. See Gin saw guard. Horse hoof guard. 
Railway surface cattleguard. Sewer guard. 

Guide, J. E. Prest 

Guns, shiftable magazine for bolt, P. Mauser. 

Hair curler, M. V.Seidell 

Hand wrench, F. B. Ide 

Harrow, Hinkle & Gaither 

Harrow or cultivator, T. C.Durham 

Harrow scraper, disk. A. Byington 

Harvester, M. S. Mishler 

Harvester binder tension needle, T. A. Strode — 

Hay press, W. H. Young 

Hay rack. Cape lien & Crabtree 

Heater. See Feedwater heater. (Gas beater. 
Hot water heater. Water heater. 

Heater, A. Jack 

Heater for fireplaces, etc., A. E. Lytle 

Heating attachment, W . Rennyson 

Hitching strap, F. Sweetland 

Hoisting block, T. R. Ferrall.: 

Hoists, cylinder for power, W. E. Hall 

Hook. See Garment hook. 

Hooks and eyes, eye for, J. M. Stewart 

Horse hoof guard, W. Brown 

Horseshoe fastening, nailless, D. L. Mayow 

Horseshoe, nailless, C. W. Crannell 492,460. 

Horseshoe, rope tread, T. Doyle 

Hot water heater, H. B. Clarke 

Hot water heater, H. T. Nye 

Hotel alarm, electric, J. McMurrow, Jr 

Hub protector, E. F. Ryder 

Hydrocarbon burner, B. N. Hawes 

Indicator. See Speed indicator 

Insulator bracket, W. N. Eichberg 

Jack. S ee W agon jack 

Jar. See Battery jar. 

Jar fastener, C. c. Dilts 

Joint. See Swing joint. 

Journal bearings, composition for.'J.'T. Richards 

Knife. See Pocket knife. 

Knife, J. May 

Knitting machine, W. Diebel. 

Label, H.J. Tibbals 

Lamp, electric arc, W. P. Wiemann 

Lamp lighter, R. H. Jolly 

Lamps, wick carrier for central draught, W. A. 
Penfleld 

Latch and lock. J. A. Giese 

Leach sprinkler, C. F. Wells 

Leg attachment, artificial, H. E. McDume 

Letter box, house door, A . Smith 

Letter box, house door, A. H. Stewart 

Levee and dam structure. G. P. Anderton 

Lever, etc., compensating, H. Lindestrom 

Life-preserving trunk, P. Krenkel 

Lightning arrester, C. F. Scott 

Lightning arrester, T.;W. Wheatley 

Lightning arrester, A. Wurts 492,548, 

Lightning rod ball, E. K. Hum 

Liquors, method of and apparatus for purifying 
and softening, C. Heintz 

Loading attachment, cart, G. C. Haag 

Loom shuttle tension device, Faisant & Eicher. . . 

Lubricator. See Axle lubricator. 

Lumber, matched, J. H. Shull.. 

Magnetic fields, transformer and means for de- 
veloping rotary, C. S. Bradley 

Mallet, J. Kratz 

Manger, J. M- Reid 

Marble shooting device. R. J. Chipman 

Match box, F. Wallis 

Measure, ring, J. Wichelmann 

Measure, scale. Boas & Welnmann 

Measuring and registering apparatus, W. C. 
Young 

Measuring device, beat, Ayrton & Perry 

Measuring machine, cloth, J. M. Meredith, Jr 

Metal disks, machinery for the manufacture of 
hollow bodies from, T. B. Clatworthy 

Meter. See GaB meter. 

Milker, cow, J. Westgarth 

Mixing apparatus, R. Smith 

Money drawer, electric alarm, W. J. Walker 

Motor. See Electric motor. 

Musical instrument actuated by electrioity, key- 
ed, P. E. Singer 

Musical instrument reeds, trimmer for, A. Flach . 

Nail machine, wire, J. Stevenson, Jr.. 

Needle threader. R. L.Hastings 

Nut lock, M. E. Dempey 

Nut lock, G. Gibson 492,672, 

Ore crushing mortar, A. Schulenburg 

Oven, baker's, F. Duhrkop 

Oven, portable baking. Fitch & Kingsland 

Packing, sheet, T. McGowan 

Pan. See Dust pan. 

Paper bag machine, W. Liddell 

Paper holder and cutter, roll, E. J. Gillespie 

Paste, adhesive, H. Lobdell 

Pattern for draftiug garments, adjustable, Fre- 
not & Eyboulet 

Pencil sharpener, J. R. FoBter 

Penholder, G. McElwain 

Photographic camera, E. W. Perry, Jr 

Photographic camera, J. Zenk 

Photographic camera registering device, P. 
Tournachon 

Piano action flange, H. P. Chapman 

Pie raising and lidding maohine, W. ft. Gaudie — 

Pin. See Scarf pin. 

Pipe cutter, D. W. Frenoh 

Pipe support, G.Taylor 

Pipe wrench, S. B. Rittenhouse 

Planter, D.J. Bowser .. 

Planter, seed, J. W. Tuggle 

Plants .contrivance for training growing bop, J. 
A. Partridge 

Plotter, D. C. Hudson 

Plow, C. Hartzell 

Plow, combination heel sweep, J. R. Dean 

Pocketbook fastening, J. E. Ortner '■■ 

Pocket knife, C. C. Balaton 

Polishing and grinding machine, H. Geisenhoner 

Power. See Chum power. 

Press. See Hay press. „ 

Printing machine Inking mechanism, L. C. Cro- 
well 

Printing preu registering device, H. A. W. 

Polar blotft 'differential, aT.' Moore'.'.'.'.'.'.'.'., ■" '. '. 



492,705 
492,447 



492,755 



492.510 
492,434 
492,433 
492,662 
492,631 
492,502 
492,413 
492,728 

492,687 
492,701 

492,559 
492,567 
492,455 
492,6311 
492,524 

492,456 

492,486 
492,405 

492,622 

492,081 
492,523 
492,596 
492,(818 
492,411 
492,614 



492,617 

492,719 

492,501 
492,595 
492,459 
492,393 
492,760 
492,440 



492,653 

492,551 

492,428 
492.547 
492,636 
492,745 
492,514 
492,396 
492,577 
492,600 

492,500 
492.765 
492.590 
492.591 
492,465 
492,451 



492,749 
492,543 
492,561 
492,626 
492,680 
492,717 
492,385 
492,412 
492,444 
492,652 
492.71)9 



492,726 
492,732 
492,431 
492,445 
492,550 
492,769 

492,442 
492,621 
492,691 
492.481 
492,665 
492,538 
492,695 
492,694 
4!>2,436 
492,466 



492,394 



492,750 

492,409 
492,539 
492,641 
402,650 
492,685 

492,585 
492,494 
492,647 
492,583 
492,564 
492,443 
492,704 
492,730 
492,688 
492,544 
492,649 
492,549 
492,512 

492,542 
492,763 
492,395 

492,736 

492,480 
492,608 
492,473 
492,491 
492,700 
492,566 
492,569 

492,453 
492,602 
492,734 



492,449 
492,475 
492,646 



492,563 
492,668 
4921565 
492,581 
492,715 
492,722 
492,634 
492,392 
492,541 
493,420 

492.498 
492,552 
492,515 



492,670 
492,669 
492,555 
492,696 
492,703 



492,642 
492,386 
492,531 



492.579 
492,693 
492,435 



492,479 

492,516 
492,682 
492,724 
492,462 
492,521 
492,620 
492,768 



492,505 



Pulley for sand reels, friction, W. Richards 492,632 

Pulverizer, clod, G. D. Heldebrant 492,399 

Pump, E. R. Hili 492,678 

Pump controlling apparatus, C. I. Hall 492,723 

Pump, double-acting force, E. A. Vaughau 492,699 

Puzzle, G. T. &M. H. Bradley 492,605 

Rack. See Hay rack. 

Rail chair, interlocking, W. M. Brown 492,458 

Railway appliance, J. Way land 492,598 

Railway block system, electric, F. O. Blackwell.. . 492,457 

Railway, conduit electric, J. H. Bates 492,737 

Railway crossing, W.C. Fletcher 492,770 

Railway, electric, M. Cattori 492,659 

Railway frog pattern, S. H. Stupakoff 492,638 

Railway rail andchair, H. C. Evans 492,464 

Railway rails, automatic lock joint for, J. L. 

Pope 492,558 

Railway signal, electric, H. S. Wait 492,645 

Railway spike, J. Churchward 492,527 

Railway surface cattle guard, W. C. Nunn 492.424 

Railway tie and chair, G. Tarrant 492,446 

Railway track tie rod. A. J. Moxham 492.469 

Railways, closed electric conduit for, A. Heiser.. 492,398 

Refrigerator box, G. F. Sickles 492,503 

Register. See Cash register. 

Registering trip slip, conductor's, H. W. Libbey.. 492,764 

Relay, J. W. Lattig 492,689 

Rheostat plate, C. E. Carpenter 492,757, 492,758 

Roofing, sheet metal, A. C. Kanneberg 492,513 

Sash fastener, W. L. Penney 492,427 

Saw guide, band, E. F. W. Horn 492,511 

Sawtooth, G. W. Mallette 492.407 

Sawing machine, wood, W. D. Hopkins 492,746 

Scale, recording weighing, C. M. Bruff 492,708 

Scarf pin, B. A. Ballou 492,522 

Screw threads, attachment for machines for roll- 
ing, H. K.Jones 492,468 

Seat. See Carriage seat. 

Separator. See Centrifugal separator. 

Separator.J. Frey 492,720 

Sewer guard, S. T. Williams of Thos 492,450 

Sheet metal ware, hollow, W. Edge 492,463 

Signal. See Railway signal. 

Signaling apparatus and circuit, Hall & Pieker- 

nell 492,482 

Signaling apparatus, electric, W. H. Kenyon 492,497 

Signaling apparatus, electric, W. Trafford 492,545 

Skid or truck, convertible, M. Munchweiler 492,416 

Skirt supporter, J. E. Leavitt 492,406 

Speed indicator and recorder, automatic, W. C. 

Fletcher 492,493 

Spinning machine spindle.W. G.lMorrison 492,415 

Spool for windng thread, stamped or folded 

metal sheet, C. Bohringer 492,657 

Sprinkler. See Leach sprinkler. 

Stake shoe, C. Hedges 492,520 

Stand. See Wash stand. 

Stave trimming and jointing machine, W. J. 

Wright 492,702 

Steam boiler, D. A. Reagan et at 492.766 

Steam calorimeter, R. C. Carpenter 492,710 

Steam trap, E. H. Gold 492,495 

Steel, converting malleable iron into, A. J. Hin- 

dermever 492,679 

Still for the distillation and purification of hy- 
drocarbons. T. McGowan 492,421 

Still lining, T.McGowan 492,419 

Stock cutter, rotary, I. Hardee 492,675 

Stove, gas, H. Clayton 492,712 

Stove, oil, E. A. Edwards 492,718 

Strap, See Hitching strap. 

Street sweeper, P. Reardon 492,487 

Street sweeper, F. a Williams 492,489 

Sucker rod clamp or wrench, C. 8. Ahner 492,380 

Sulky, J. W. Holliday 492,725 

Supporter. See Garment supporter. Skirt sup- 
porter. 

Swaging machine, needle blank, I. T. Smitb 492,589 

Swaging machine, rod, W. H. Dayton..., 492,574 

Swaging machine, wire, W. H. Dayton. . . . 492,572, 492,573 
Swaging rods, etc., machine for, W. H. Dayton, 

492,575, 492,576 

Swingjolnt,C. W. Bailey 492,619 

Switch. See Tramway switch. 

Tackle block, H.C.Johnson 492,496 

Telephone central station circuit, J. L. McQuar- 

rle 492,484 

Telephone circuits, busy signal for, Hall & Pick- 

ernell 492,483 

Telephone tablet, J. R. Pray n 492.587 

Telephony and telegraphy, system of combined, 

F. A. Pickernell 492,471 

Telephony, long-distance electric, C. M. Haynes .. 492,467 

Thill coupling, G. W. Baugher 492,507 

Thread case, S. H. Boone 492,658 

Ticket, railway, B. B. Anderson 492,601 

Tie. See Railway tie. 

Tin plate, manufacturing, F. Rudelph 422,588 

Tire, pneumatic, C. E. Hadley 492,580 

Tire tightener, M. J. Fitzgerald 492,667 

Toaster, H. Bitner 492,517 

Tool, combination W.C.Gilmer 492,532 

Tool driver, T. F. McLoughlin 492,693 

Tool holder, G. Armstrong 492,381 

Tools to handles, etc., means for uniting, D. 

Shields 492,474 

Toy, A. J. Sobolewski 492,476 

Trace carrier, K. C. Bullard 492,508 

Traction engine, C. H. Stratton 492,637 

Train controlling apparatus, electric, F. E. Kins- 
man 492,402 

Tramway switch, J. Y. Porter 492,472 

Trap. See Steam trap. 

Trolley lines, multiple switch for overhead, W. 

H. Brodie , 492,526 

Truck, car, P.M. Kling 492,727 

Truss, J. T. Watson 492,504 

Twisting, doubling, winding, or analogous ma- 
chines, stop motion for, J. & T^4. Boyd 492603 

Typewriters, combined copy holder and folio in- 
dicator for, H.J.Welch 492,546 

Typewriting machine, G. B.Webb 492,599 

Umbrella runner, B. F. Porter 492.586 

Valve, air, F. K. Way 492,597 

Valves of steam engines means for operating 

throttle, F. E. Kinsman 492,403 

Vegetation exterminator, A. A. Sharp 492,635 

Vehicle running gear, A. Fay 492,762 

Vehicle wheel, R. C. Pay 492,578 

Vehicle wheel, J. Opdale 492,735 

Velocipede, Waterman & Luther, Jr 492,754 

Vending machine, coin contaolled, W.Bennett... 492.756 

Wagon brake, automatic, C. A. Brost 492,490 

Wagon, dump, M. L. Senderling 492,562 

Wagon, dumping, D. F. Donegan 492,623 

Wagon, dumping, W. H. Kaunman 492,686 

Wagon jack, J. A Corey 492,389 

Wall protector, C.Gunzburg 492,673 

Warps, machine for balling cotton, G. A. Ayer... 492,506 
Washer cutter and carriage tool, T. Thompson... . 492,640 

Washing machine, W. R. Hamilton 492,674 

Washing machine, W. B. Reed 492,430 

Washing machine. P. Vollmar 492,616 

Washstand and table, combined, C. M. Finch 492,530 

Watch alarm, J. W. Nunamaker 492,611 

Watchcase, F. Mink 492,629 

Watcbcase pendants, apparatus for forming, C. 

W. Butts 492,739 

Watch, stem winding and setting, J. W. Nuna- 
maker 492,612 

Water heater, Rundlett & Hoyt 492,615 

Water to animals, apparatus for supplying, J. 

Allis 492,568 

Water tube boiler, H. H. Lindemuth 492,499 

Water tube boiler, J. Pierpoint 492,556, 492,567 

Waterproof suit, O. Van Oostrum 492,643 

Wear plate, J. Churchward 492,528 

Weighing and packing machine, automatic, J. A. 

Weldm™m^ r &s'eVe'ctricaiiy',a'L.'CoflinV.'.'.'. '.'.'.'.".'.' 492*713 

Well boring apparatus, artesian, F. O. Brown 492,536 

Wheel, See Car wheel. Vehicle wheel. 

Wheel box, vehicle, C. H. Brown et al 492,384 

Whifiletree, Scarborough & Bardwell 492.560 

Whiffi etree clip, W. M. Myers 492,630 

Whip, H. J. Bush 492,606 

Winding machine, W. C. Pierce 492,613 

Windmill governor, T. L. Regester 492,488 

Windmill tower, M. R. Martin 492,690 

Window frame and sash, S. H, Bass 492,655 

Wrench. See Can wrench. Hand wrench. Pipe 

wrench. 
Wrench, W. H. Kaltenbeck 492,401 



DESIGNS. 

Badge, L. Oudesluys 22,239 

Curtain pole. L. R. Harsha 22,250 

Easel, A.J. Parlin 22.244 

Gimp.H. Hook 22,245, 22,246 

Medal. C. F. Naegele 22,240 

Medal, J. A. Yount 22,241 

Music rack, G. Porteous 22,249 

Pattern for quilting, A. C. Diehl 22,247 

Spoon, L. Burger 22.242 

Spoon, C. Osborne 

Square, dressmaker's, J. E.Flesber 



TRADE MARKS. 

Antipyretic anodyne in powdered form, J. W. 

Newburne 22,668 

Beds, folding, Standard Folding Bed Company. . . . 23.576 
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Blacking and dressing, shoe, Reliance Manufac- 
turing Company 22,556 

Boots and shoes, I. Prouty & Co 22,522 

Boots and shoes, leather stays for, W. A. Neely... 22,523 

Calcimine, W. A. Hall 22,562 

Cathartics, Allaire, Woodward & Company 22,571 

Coats, pantaloons, and vests for men and boys, W. 

E. Smith 22,521 

Coniferae, certain named products of the, R. S- 

Prindle 22,554 

Corsets, Gage-D owns Company 22,519 

Cosmetics, T. H. Bates 22,541 

Dentifrice, S. S. White Dental Manufacturing 

Company 22,542 

Disinfecting compounds, certain named, recep- 

taclefor. Excelsior Disinfector Co 22,574 

Extract or coloring material for food, Waverly 

Manufacturing Co 22,540 

Filters, oil, F. A. Nusbaum 22,575 

I .sh, whole, cut, and boneless, L. Hough Co 22,538 

Flour, G.T. Chester 22,534 

Flour, wheat, Daisy Roller Mill Company 22,535 

Glass cleaning preparations. Reliance Manufac- 
turing Company 22,557 

Glue, liquid, Reliance Manufacturing Company... 22,552 
Hats, polishing preparation for silk, F. N. Blanc. . 22,555 

Japans and varnishes, Herberts & Dax 22,563 

Lamps, dynamos, and electric fixtures, incandes- 
cent J. W. & W. D. Packard 22,577 

Lard substitute, Anglo-American Provision Com- 
pany 22,537 

Medical tonic, J. P. Gilbert 22,566 

Medicated beverage containing wild cherry, P. M. 

Hanney 22,533 

Milk, cream, butter, and cheese, New York Con- 
densed Milk Company 22,536 

Mineral spring water, H. K.Wampole & Co 22,527 

Mucilage, Reliance Manufacturing Company 22,553 

Musical instruments and trimmings therefor, 

wind, string, and other, J. W. Pepper 22,517 

Oil for harness and leather, Reliance Manufactur- 
ing Company 22,564 

Oils, lubricating, Allen, Bradley & Co 22,565 

Paper, paper boxes, and paper bags, wrapping, W. 

A. Bingham & Company 22,518 

Paper, waterproof, F. W. Bird & Son 22,516 

Pencils, eyebrow, E. N . Gaillard 22,543 

Pens of all kinds. Firm of William Mitchell 22,515 

Pepsin, pancreatin, and rennet and their com- 
pounds. Swift & Company 22,539 

Pills, cathartic, C. B. Riker 22,572 

Pills for sick and nervous headaches, E. T. Leach. 22,570 

Plaster-of -paris, J. B. King & Co 22,561 

Polish for silver and like wares. Reliance Manu- 
facturing Campany 22,558 

Polish, metal, Reliance Manufacturing Company.. 22,559 
Polish, stove. Reliance Manufacturing Company.. 22,560 
Preparati on for the cure of colic in horses, D. B. 

Prall 22,573 

Remedy for diseases of the kidneys, Tahoe Medi- 
cal Company 22,569 

Salts, effervescing fruit, Geary Drug Co 22,532 

Soap, carbolic, Reliance Manufacturing Company. 22,551 
Soap, laundry and toilet, Rice & Robinson Soap 

Company 22,549, 22,550 

Soap, perfumery, and toilet preparations, Colgate 

k Co . 22,546 to 22,548 

Soap powder, P. Nehrbass 22,545 

btoves, heaters, and parts of the same, Reading 

Stove Works, Orr,Painter& Company 22,578 

Tobacco, plug. W. W- Wood &Co 22,526 

Tonics, bitters, liniments, and sirups, J. W. James 

&Co 22,567 

Tooth powder. Reliance Manufacturing Company. 22,544 

Underwear, W. Benger S oehne 22,520 

Watches, Hampden Watch Company 22,506 to 22,514 

Whalebone, commercial. New England Whalebone 

Manufacturing Co 22,525 

Whisky, Bigbie Bros. & Co 22,529 

Whisky, J. Gillon & Co 22,530 

Whisky, Mitchell Brothers 22,531 

Wines and cordials, J. P. Straub 22,528 

Wire netting and wire oloth, Clinton Wire Cloth 

Company 22,524 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since 1863, will he furnished from this office for 
26 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained hy the in- 
ventors for any of the inventions named in the f ore- 
foing list, provided they are simple, at a cost of 840 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign oatents may also be obtained. 
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Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls N. T. 




ICE-HOUSE AND COLD ROOM.-BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and from all newsdealers. 



K fDT ° SIZES •■ V W.A.WILSON 

'PT IN STOCK. R| VER ST ROCHESTER, NY 



The Sebastian-May Co 

Improved Screw Cutting 



LATHES 



Foot& 
Power 

Drill Presses,Chucks, Drills, Does, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
163 to 167 Highland Ave., 
SIDNEY, OHIO. 




ALUMINUM: ITS USES AND AP- 

plications. A valuable and interesting article byG.L. 
Addenbrooke. Contained in Scientific American 
Supplement, No. 859. Price 10 cents. To be had at 
this office and from all newsdealers. 



New Full Mounted Lightning Screw Plate, 

Send for Catalogue. 




Wiley <fe Russell Mfg. Co., Greenfield, Mass., U.S.A. 



IMPE0VED 
ENGINE 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. , 8KB , nSS5KVSSS' 
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HYDRO-CARBON BURNER 

For Burning Crude Petroleum 

under low pressure (Meyer's patent). 

Adapted for all kinds of Iron and Steel 
Forging, Tempering and Welding, Anneal- 
ing, etc., for Burning Sewer Pipe, Heating 
Asphalt, Oxidizing Lead,GeneratmgSteam 
a nd an endless variety of special work. 

$W Engineers furnished on application 

to equip plants with our improved system. 

Standard OH Fuel Burner Co. 

FORT PLAIN, NEW YORK. 




Steel Type for Writing Machines, 

J. D. MALLONBB, M'f'r, STOCKTON, N. Y. 



WELL DRILLING MACHINERY, 

MANTJTACTUBED BY 

WILLIAMS BROTHERS, 
ITHACA, N. Y., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

ADDBESS 

Williams Brothers 

ITHACA, N. V. 
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OIL WELL SUPPLY CO. 

91 & 92 WATER STREET, 
Pittsburg:, Pa., 

Manufacturers of everything needed for 




for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 




TRADES UNIONS, THE TENDENCY 

of.- By Herbert Spencer. An able paper, pointing out 
the great difficulties of dealing with complex social 
questions. Contained in Scientific American Sup- 
plement. No. 801. Price 10 cents. To be had at this 
office and from all newsdealers- 




TANK WORKS, 

(INCORPORATED.) 

Manufacturers of Iron and Steel 

STORAGE TANKS. 

OFFICE, 

3d Floor, Rookery Bldg. 

CHICAGO, ILL. 



T. A. G. 



THE TUSCARORA ADVER- 
TISING COMPANY, Manufac- 
turers, Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright or manufacture on royalty. 
Salesmen cover every State and Territory in the Union. 



mm CATALOGUE FREE TO ANT ADDRESS. Mk 

Models and ceaRS 
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Models made 

And experimental work of all sorts done 
in a first-class machine shop, with facili- 
ties, organization, and inclination to help 
develop thought as well as to work. A 
primer to send. 

The Jones Brothers "Electric Co CiN'tl O. 



PRESS, $3 

Larger size, for circulars, $8. 
Sma'I newspaper press, 944. 
Mc .ey saver or money mak- 
l«j m £ business. Full printed in- 

. Iff alillKl structions. Send stamp for 

!_ ' iw — -. fcil l II 4 i catalogue of presses, type, pa- 

per, etc. KEIiSEY & CO., Mfrs., Meriden, Conn. 




YOUR 
OWN 




THE MICROSCOPE'S CONTRIBU- 

tlons to the Earth's Physical History.— By T. G-. Bonney, 
F.R.S. An interesting account of what has recently 
been done in the way of microscopical research into the 
history of the earth's crust. Contained in Scientific 
American Supplement, No. ^64. Price 10 cents. 
To be had at this office and from all newsdealers. 




Delaney's Metallic Gaskets 

and Flanges make everlasting 
joints. Delaney's Ex- 
pansion Packings for 
steam, water and ammonia 
are best and cheapest. 
H. J. Delaney dt Co., 
Third & Fowler Sts. 
Milwaukee, Wis. 




HARRISON CONVEYOR! 

* HanShng- Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 

OSSSS. I BORDEN, SELLECK & CO.^M^ersiCNajg ' IIL 



DRILL CHUCKS. 



Write "THE PRATT CHUCK CO.," Clayville, N. T., IT. S. A., for 
free illustrated catalogue of POSITIVE DRIVING UKILL 
CHUCKS, showing the only perfect system ever devised for 
holding and driving drills. 

Foreign Agencies : Ph. Roux et Cie., 64 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom- 
enade, No. 5, Berlin, Germany. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C, England. 




VANDUZEN s 3ir PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid, 

Alw&yi in Order, n.ver GlogB nor 
freazes. Every Pump Guaranteed. 

XO SIZES. 

200 to 12000 Gallom per Hour. 
Cost $T to $75 each. Addrese 

THE VANDUZEN & TIFT CO., 

to 10S E. Second St., Cincinnati, 0. 



.A. Xa XT 3VE I ig- XT JS/L 

In all shapes. Manufactured by 

Oowles Electric Smelting and Aluminum Co., 

Correspondence solicited. LOCKPORT, N. T. 




BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 
The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and great Baying in drill 
breakage. Send for catalogue. 

W.F.&JN0. BARNES CO., 
1999 Ruby St., - Rockford, 111, 



REFLECTING TELESCOPES 

HIGH POWER, Superior to Refractors in defining 
power at ONE-THIRD THK COST. Circular illus- 
trating (% and 8W inch apertures free. 

W. C. IfiDGEC'OMB, Mystic, Conn. 




■ per week, 



$25 to $50 k^fs"*- 



i Lad 



— —.. .. . iea or 

Gentlemen, using or kIIIbit 
"Old Keif able Plater." Only 

practical way to replate rusty and 
worn kniTes, forks, spoons, etc; 
quickly done by dipping in melted 
metal. No experience, polishing 
or machinery. Thick plate at one 
operation; lasts 5 to 10 years; fine 
finish when taken from the plater. 
Every family has plating to do. 
Plater sells readily. Profits large. 
W. P. Harrison A Co., Colnnbus.0. 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 



_2T0 50ACTUAL H.P.J ,fs 



N&°K 



TAKEs^a 



H.W.CALDWELL8cS0N.£ 




STEVENS PATENT 

COMBINATION CAUGE. No.SS 

Surface and Scratch Gauge Combined. 
The cut shows this used as a Surface Gauge. 
Can be set with greatest accuracy. Being strong, 
. not liable to spring or change from its po- 

} sition. Price, per pair $2.00 

Ideal and Leader Spring Dividers and 
Calipers, and Fine Machinists' Tools. 

I3P~ Illustrated catalogue free* 

I J. Stevens Arms & Tool Co., 

P. O. Box 280, Chicopee Falls, Mass. 




M7o Inventors. 
E. Konigslow, manufacturer of Fine Machinery 
and Models, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improvement that lie can suggest goes with the 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland. Ohio. 



ONLY 

25 
CENTS 

Stamps 
Accepted. 



| A Practical Little Book. 
" HOW TO MAKE A I H.P. 
MOTOR OR DYNAMO." 

Illustrated with plana and all details. 
' IS Park How? N. T. ElGCtTlCfll K6T16W 




Model & Experimental Work 

Small articles manufactured in quantities. Inventions 
perfected and developed. Working in Aluminum a 
specialty. Sylvester P. Deniaon, Designer & Build- 
er of Fine Machinery, 143 Centre Street, New York City. 



VOLNEY Wo MASON & CO., 

FRICTION PULLEYS, CLUTCHES, anil ELEVATORS 



PROVIDENCE. R. I. 



THE SIMPLEX TYPEWRITER 

GUARANTEED 

[to do as good work 
as any high priced 
|machine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid onreceipt 
of $2.70. See Sci. 

4m„ Oct. 1, p. 21L 

Addran Simplex Typewriter Co., S3 Great Jonas Street, New York 





DRAWING TAUGHT BY MAIL 

Also, Mechanics, Mining, Prospecting, Arithmetic, etc. 
To begin, students only need know how to read and write. 
DIPLOMAS Awarded. Low Prices. Send for FREE 
Circular to The Correspondence School of Mechanics, 8cranton, Pa. 



UJIIIIIillil 

^. ^^MMMci win 


gMjUg 


|^B3Mogis*||»Ma5lH!l3Bcl 




If you are interested in 



ELECTRICITY 

send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, MOTORS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Fnrnishinss, 

32 & 34 Frankfort St., N. Y. City. 



VELOCITY OF ICE BOATS. A COL 

lection of interesting letters to the editor of the Scien. 
tific American on the question of the speed of ice 
boats, demonstratinE how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 



SYLPH CYCLES i^ 

Pneumatics not enough ; springs 
necessary for comlort&safety 
k Sylph spring frame saves 
kmuscle & nerveB & is perfec- 
tion. All users delighted. In- 
vestigate. We also make a 

_ 301b. rigid Sylph. Cata.free. 

Bou»«-Ourjen«Jj**leCo. JW/n. 16 Gst.JeoriaJlL 




THE 
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ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—fS. numbers- 
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three dollar* by the 
publishers ; six months, 91*50 ; three months, 91.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN «fc CO., 361 Broadway, New York. 



THE 

jMtittfif ^meriraw 9 upplement 

This is a separate and distinct publication from THE 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable Information 
Obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN & CO., 361 Broadway, New York* 



§5uMmg Edition. 

The Scientific American Architects' and 
Builders* Edition is issued monthly. 92.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
Of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers* $2.50 a year. Remit to 

MUNN «fc CO., Publishers, 

361 Broadway, New York. 



DEATTV Pianos. Organs, 833 up. Want agents, 
UtH I I 1 Cat 'g free, Dan'IF.Beatty, Washton.N. J. 
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Founded by Mathew CareypLlOo. 

HENRY CAReTbaIRD & CO. 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut St.. Philadelphia, Fa., U. S. A. 

|y Our new and Revised Catalogue of Practical and 
Scientific Books, 88 paeres, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



ROPER'S PRACTICAL HAND-BOOKS 

By STEPHEN ROPER, Engineer. 

TITLES AND PRICES. 

A Catechism of High Pressure or Non - Condensing 

Steam Engine . 12.00 

Engineer's Handy Book 3.50 

Hand-Book of Land and Marine Engines 3.50 

Hand-Book of Mode Steam Fire Engines 3.50 

Hand-Book of the Locomotive 2.50 

Instructions & Suggestions for Engineers & Firemen 2.00 

Questions and Answers for Engineers 300 

The Steam Boiler ; Its Care a*nd Management 2.00 

The Young Engineer's Own Book 3 00 

Use and Abuse of the Steam Boiler 2.00 

Any of the above books wiU be sent to any part of the 
United States or Canada on receipt of list price. 

Descriptive catalogue mailed free by 
EDWARD mEEKS, Publisher. 

1012 Walnut St., Philadelphia, Pa. 
Or of the following General Agents : 
A. C. McClurg & Co., Chicago, 111.; JohnX. Boland B. & 
8. Co , St. Louis, Mo.; Thomas Alexander, Minneapolis, 
Minn.; Burrows Bros. Co., Cleveland, O.; J. K. Gill Co., 
Portland, Oregon. 
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VR3E WAT£R.TA NK -y. "^f^'sTic; . c r 

; E ^o«^'«SL Wc" cypress-lumber. 

RF0VND»TI!)K<»T(IWERS U'ALDWELl C2 

n! z\l E.MainSi Louisville r\i- 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GEORGE P. CLARK, 

Box Ij, Windsor Locks, Conn. 



SATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Brea*te s combined. 

Builders of High Grade Mining 

Machinery- Send for Catalogues. 

GATES IRON WORKS, 

50C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 

237 C, Krankiin St., Boston, Mass 




TO TYPEWRITER MANUFACTURERS. 
Wanted— Sole English Agency for a good Type- 
writer. Send list L best terms, and full particulars 
to " TYPEWRITER," Gibbs, Smith 4 Co., Adver- 
tising Offices, 10 High Holborn, London, England. 

STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies. etc. 

Model and Experimental Work. 

Small Machinery, Novelties, etc, man- 
ufactured by special contract. 
New York Stencil Wks. 10C Nassau St, N. Y 




FOR SALE AT ROCKAWAY, N. J. 

A valuable Mill property in first-class condition, on 
the line of the D. Ii. & W. and N. J Central Railroads, 
containing 14 acres of land, water and steam power, two 
turbine wheels, one large mill suitable for axe or ma- 
chinery works, three new two-story blacksmith, machine 
and pattern shops, three dwellings, dynamo and other 
buildings. The water is pure and suitable for sllK or 
paper factories or dye works. Apply to 

W. A. TURKEY, ti Wall St., New York. 



mi 



S DEVLIN 2f Co; 

' LEHIGH Ml & AN- 
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A U T C H— Representatives in every city to 
AH I Ell wholesale THOMPSON'S 
HYGEIA WILD CHERRY PHOS- 
PHATE. A delicious beverage in condensed 
form. A fortune for live men. For free sarn- 
ie and terms, address THOMPSON MANFG. 
105 Fullon Street, Chicago, 111., U. 8. A. 




THE STIRLING BOILER 

is economical in fuel, repairs, and 

absolutely safe at high pressure. 

Practically self -cleaning. 

THE STIRLING COMPANY, 

GENERAL OPTICKS: 

PULLMAN BUILDING, CHICAGO 
Branches in all principal cities. 



$10.00 to $50.00 BS%£ 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, 111, 




WE SEND FREE 

with this beautiful Organ an Instruction 
Book and a handsome, upholstered Stool ! 
The organ has 11 stops, 6 octaves, and is 
made of Solid Walnut, warranted by us for 
15 years. We only charge $45 for this beau- 
tiful instrument. Send to-dav for FKKK illus- 
trated catalogue. OXFORD MFG. CO Chicago- 



lUl/CMTflRC and Experimentors can obtain val- 
llifC.11 I UnO uable assistance from us in perfect- 
ing their ideas. Models and patterns a specialty Write 
us. WM. GARDAM & SON, 98 John St., New York. 



DUEBER 

„ SOLID SILVERIMC, 

Genuine Dneber, solid Bilverme 
watch, dust and damp proof; 
guaranteed for 20 years. Fitted 
compleu with our very Highest 
rads imported movement, mag- 
nificently jeweled and guaran- 
teed to run and keep cor- 
rect time for ten years. 
t is a heavy a ox. full 
gents* size watch 
'.and a beauty. 
I Our former pries 
lwas$7.00,butfor 
I the next 60 days 
\we offer them 
Ifor $3.50 each. 
ICTTT THIS 
|Ot T, send ii 
Ito na with 
I your name, 
I post office ad> 
Idress and 
■name of your 
■ nearest ex- 
/press office. 
jFand we will 
lahlp it there for 
fycnr examina- 
Ftion. > If, after 
"examination yon 
are convinced that 
t is a bargain, pay 
ie express agent 
-*!<- r^ inM M^^^^^^ $3.50 and express cnar- 
&&wK&9M ^^T Res and it Is yonrs. 

\^f^*^»anS sa^ Otherwiseyon paynothing 
V^ \ *t? " and it wili be returned at onr 

expense. THE CHICAGO WATCH CO.. 
281 Wabash Ave.. Chicago, III. 
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NRIVALED 



Excellence of 
Design and 

Construction, 
Simplicity, 

Easy Operation, 
Speed, 

Durability. 



Remington 

| Typewriter 



Send for Catalogue. 



Adopted as the Official 
Writing Machine of the 
World's Columbian Exposition. 



Wyckoff, Seamans & Benedict, 

327 BROADWAY, NEW YORK 




1000 Letters an Hour > 



No one ever wrote 

tbat is, unless they first wrote one and then copied the rest on an 

EDISON MIMEOGRAPH 

Invented by Thos. A. Edison. For Daily Office Use in duplicating both handwriting and typewriting 
Anybody can operate it. Simple— Compact-Cleanly— Cheap. Kiidorsed by over 90,000 users. 

Catalogues and Samples of vv ork sent free upon application. Manufactured only by the A . B. DICK. 

CO., 154 K. Lake St. Chicago. Branch Offices, 47 Nassau St., N. Y. City, 117 So. Fifth St., Phila. 



ENGINE CASTINGS, *$to6h.p. 8, 16 and 60 Light 

DynamoCast- 
ings. Fan, 
Simple and 1 
h. p. Motor 
Castings or 
finished ma- 
chines. Elec- 
trical supplies 

Send stamp 
for catalogue. 

PALMER BROS., lYIianu*, Conn. 




SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in Scientific 
American supplement, No. 865. Price 10 cents. To 
be had at this office and from all newsdealers. 



WORTHLEY STALL WORKS 

53 Elm Str.et, Boston, Mass. 

have sold 6000 of his Patent 25-lb. Slow 
Feed Oat Manger. Price $1.60. 



PHOTO-SMOKE CIGAR HOLDER 

Most wonderful novelty o f the day. Takes your pic- 
ture while you smoke. Agents wanted everywhere. 
Sample, terms, etc., 25 cents. 
Parisian Novelty Co., 60 Cortlandt St., New York 



DON'T TWIST YOUR WRIST 



l..huil,»Sfe = J^J_ll 




The Hpward-Allnrd Original Potent Spiral 



Screw Driver makes worfe but mere play. Perfect 
work can onlybe done with Perfect Tools. Here it is, 
two sizes, packed in strong box, three bits. Press on 
screw, the Spiral settles it. Get it of your Jobber. Full 
circular and prices by addressing the Sole Agents, 
THK Al.FORI) & BEKKKLK CO.. 

77 Chambers Street, NEW YORK. 




SINTZGA8 ENGINE GO. 

GEAND RAPIDS, MICH., 
U.S. A. 
Manufacturers of the Sintz Sta- 
tionary and Marine Gum and 
Gasoline Engines. Especially 
adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. B3T" Send for Catalogue. 
Mention this paper. 



THE MODERN MARINE BOILER.— 

By A. B. Willits, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New York, with a plea to inventive minds for the pro- 
duction of a type of boiler which shall do away with the 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute that will per- 
form the duties of both envelope and heating surface 
conjointly. Contained in Scientific American Sup- 
plement, No. 870. Price 10 cents. To be had at this 
office and from all newsdealers. 




X THE " MUNS0N " TYPEWRITER. & 



This machine is an evolution, 

results c . 

educated mechanic. 



the outgrowth of years of experience and the 
rk. Its principles appeal at c 
It is Light, Small, Coin 



best results of scientific work. Its principles appeal at once to the 

ght, Small, Compact, 
Easily operated, with Universal Key Hoard. 



INTERCHANGEABLE STEEL TYPE. WHEEL, 
durable and easily kept in order. 30 keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. Send for circular to 
#• #• THE MXINSON TYPEWRITER CO., * #• 

162 8. La Salle Street, Chicago, 111., V. S. A. 




CHAPMAN VALVE MANUFACTURING COMPANY, 

MANUFACTURERS OF 

Valves «,xxd. Gates 

For STEAM, WATEIl, GAS, AMMONIA, Oil., ACID, Etc.; alao 

G-.A.'irEI X*X3Et.El HYDRANTS. 

We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Founds 

Pressure and Upwards. 

Genernl Office and Works, INDIAN ORCHARD, MASS. 



Treasurer's ) 72 K1LBY STREET 
Office, J BOSTON. 

|y All work Guaranteed. 



Chicago }„. 
Office, $ z * 

Send for Circulars and Prices. 



WEST LAKE STREET. 

-JlJ 




CALIFORNIA. 



The fame of the climate of California draws to that 

? harming State new friends every year, jmrticulariy 
rom sections where long, severe winters, mBlowed by 
trying spring seasons, work such disastrous results 
among the weak and debilitated. 

The great improvements in passenger train service, 
higher degrees of comfort in the cars, and shorter time 
required on the trip, combined with the cheapness of 
the excursion tickets now being sold to Calif oraia and 
back by the Santa F6 route, make the journey agree- 
able and, one can almost say, economical. The many 
delightful resorts now established in California afford 
every comfort and luxury desired by the fastidious, and 
present unique attractions. 

The Hotel del Coronado at San Diego the Raymond 
at Pasadena, the Redondo at Redondo Beach, And the 
hotels at Santa Barbara, Monterey, Riverside, Los An- 
geles and many other points, have grown as famous as 
any on the Atlantic coast. AndT a fact that should 
not be forgotten is that they are resorts all the year 
around, although the greatest number of people from 
the East are in California between the months of No- 
vember and May. 

The Atchison, Topeka and Santa Fe Railroad is now 
preparing a new illustrated book, descriptive of a trip 
to California over its lines, which will be mailed free to 
any applicant who may write to John J. Byrne, Asst. 
Passenger Traffic Manager, 723 Monadnock Block, Chi- 
cago, HI., inclosing five cents in postage stamps, the 
amount required to carry through the mails. 



tflP CAI C —Locomotive Signal and Brake Pa- 
ri! II OHLCi tent, issued December 27, 1892. This 
invention provides a mechanism by which the brakes 
will be applied and a whistle sounded automatically by 
a danger signal ; the apparatus to be applied to any lo- 
comotive and connected with an air-pressure brake. 
For terms and particulars address 

SAMUEL J. K* HASSELL, 
care of N. S. W. G. R., Locomotive Dep't, Bathurst, 
New South Wales, Australia. 



EXPERT MODEL MAKING, ii 

J. C. Seyx, Prop. Chicago Model Works, Chicago, 111., 179 
K. Madison St. Write for Catalogue of ModelSupplies. 
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Suhscribe for the Scientific 
American. No one should be 
without it. Copies should 
be preserved in flies. 
Fully illustrated. 
Terms $3 per 
year. __^_ __ ^_^_ 

Caveats, 
Trade Marks, 
Copyrights, 
Designs, etc. 
Handbook and Information 
concerning Patents sent free of 
charge. Oldest bureau for securing Patents in 
America. Over 100,000 applications have been 
Bled by MOTK & Co., 361 Broadway, N. Y. 



Address 
MUNN, 
*CO., 

861 

B'dway. 

N.r. 



REID'S L ^A^ 



SPECIALLY DESIGNED FOR 
L.I5HT BORING 5CBEW DRIVING &? 



NICKEL PLATED 

ROSEWOOD TRIMMINSS 



0A.H. REID 
30THftMARKETSTS.PHILADA. 




After being on the Market Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 



STlZiIi 

Half to Four Horse Power. Marine and Stationary. 

For either Natural Gas or Petroleum as Fuel. 

B0CEE8TER UCIWE I» W0«t£ BranrStTISlSWI, H. I 



INVENTIONS 

Practically Developed. ELECTRIC CUTTER CO., 166 
Elm Street, New York (E. D'Amour, Supt .), Machinists, 
Pattern and Mode] Makers. 



PROPOSALS. 



TT S. ENGINEER OFFICE, BOSTON, MASS., FEB. 
*-* ■ 30, 1893. Sealed proposals for the following sup- 
plies, delivered at Long Island, Boston Harbor, Mass., 
will he received at this office until noon of March 20, 
1893, and then publicly opened : Ten thousand (10,000) 
barrels American hydraulic cement; four thousand 
(4,000) tons sand; three thousand (3,000) tons rubble- 
stone ; ten thousand (10,000) tons broken stone. Specifi- 
cations, blank forms, and all available information will 
be furnished on application to this office. S. M. MANS- 
FIELD, Lieut.-Col. of Engineers. 



Moodie's Gold Mining and Explora- 
tion Company, Limited. 

Transmission of Electrical Power. 
TO CONTRACTORS. 

rpENDERS are invited for the Supply and Erection, 
- 1 - upon the Company's Estate, near Barberton.South 
African Republic, of certain MACHINERY, PLANT, 
etc., for the purpose of 

Generating and Transmitting 250 

horse power, by Electricity 9 to 

various Sub-companies* 

Specification and Conditions of Contract, etc., can be 
obtained from, and Plans seen, at the following places : 

OFFICES OF THE COMPANY: 
rietermnritzbnrg, Natal; 

Moodie's, near Barberton, South African Republic: 
No. 8, Old Jewry, London, E. C: 

AND AT 

Johannesburg (Messrs. Redwood & Wataon), 

P.O. Box, 500; 
Capetown (E. R. Syfret, Esq.), 39, St. George's St.; 

and in America at offices of 
Messrs. Corner Bros. & Co.. No. 128 Pearl Street, 

New Y/ork; or their representatives in Boston, Messrs. 

B. S. Pray & Co., No. 53 State Street. 

Tenders, together with Specification and Conditions 
of Contract, etc , duly-signed, attached thereto, must be 
sent in to the Head Office of the Company, Pieterma- 
ritzburg, Natal, by Noon on the 3d day of May, 1893, and 
a Duplicate Copy must be lodged with the London 
Office, 8, Old Jewry, E. C. by the same time. 

A Fee of Three Guineas will be charged for Copies of 
Specification, Conditions of Contract, etc., and inspec- 
tion of Plans, which will be returned on receipt of a 
bonaftde Tender. The lowest or any Tender not neces- 
sarily accepted. By Order of the Board of Directors, 
C. J. MACFARXANE, Secretary. 
Moodie's Gold Mining and Exploration Co. (Limited). 
Pietermaritzburg, Natal, January, 1893. 



TLGIN 

LWaltham or Springfield. 
DTJEBER 

SOLID SlLVERINE 

AT THIS PRICE FOR 

DATS - ONLY. 

guaranteed for SO 
jars; movement for 10 
years. Cut ThU Out 
id mud it to us 
with yoor name 
and address, and 
we send this ele- 
gant watch to you 
by nxpreM for 
examination. 
Bear In mind, 
I this is a regular 
I $10.00 watch; 
| you examine it 
Nat the express 
U office andif sat- 
iisfactory, pay 
fthe agent only 
f $4.98 and ex- 
jr press - chargea 
jPand It Is yours. 
jfWith the watch 
f we send our mam- 
o t h catalogues 
i a printed agree- 
"ment giving you the 
' privilege o£ returning 
r the watch at any time 
within one year if not 
satisfactory. Write to-day. 
_ Address 

THE NATIONAL MFG. AND IMPORTING CO., 
334 Dearborn St., Chicago. III. 





The Monitor 
INCUBATOR. 



Ton can eet one FREE. 

'" ■- ■— * — PiO — 

rge 

WILLIAMS 



- ,,. .._ -..-. Gives SAT- 
ISFACTION everywhere. Send stamp 
forjarge_bopk No. 61. Address A. F. 
Bristol. Conn. 



HAVE YOU READ 

Kxperimental 

cience? 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 




Over 700 pages : 680 fine cuts ; substantially and 
beautifully Tround. Price by mail, $4.00. 
JWSend for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 
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'U£t>pertisemeni&. 



Inside Page, each insertion - - 75 cents a line 
Hack Page, each insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
receive* at Publication Office as early as Thursday 
morning to appear in the following week's issue. 
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Victor + 
Bicycles 

Are first in tires and improvements. The , 

best pneumatic with inner tubes remov- ' 

able through the rim. If you are going i 

to ride why not ride the best? , 

Victor catalog is yours for the asking. ! 

Overman 'Wheel Co., Boston, Washing- 
1 ton, Denver, San Francisco. A. G. Spalding 
1 & Bros.. Chicago. New York. Philadelphia. 

iH I HHUHMH I IllHMt 



"Ssnr Folntefl" Wood Screws. 

Patented May TO, July 19, 1887; Oct.29,1889; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892. 
Its Advantages are : 

1. Stronger than a common Screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forged, instead 
of Cut, leaves on its entire surface a 
metallic skin. 

V&~ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



LOVELL DIAMOND CYCLES 




HIGHEST GRADE. LOWEST PRICES. 
FOR LADIES OR GENTLEMEN 

Pneumatic Tires. $113, SI 00, S85. 



Cushion Tires, 



105, 



»ll, 75. 



John P. Lovell Arms Co., Manufacturers 

BOSTON, MASS. 

Cycle Catalogue Free. AGENTS WANTED 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers In all parts of 
the country. 



LUNKENHEIMER "JUNIOR" LUBRICATOR 

(Fig. 299) is acknowledged by all users to be 
the simplest andmost satisfactory working 
single connection Lubricator on the market. 
Warranted first-class. Try one and be con- 
vinced. "Lunkenheimer" goods are for 
sale by leading dealers everywhere. Our 
catalogue of superior steam specialties, 
valves, whistles, lubricators, oil and grease 
cups, etc., will interest you. Write for one, 
and mention the Scientific. 

Tbe Lunkenheimer Company, suc- 
cessor to The Lunkenheimer Brass 
Mfg. Co., Cincinnati, Ohio., IT. S. A. 




WRITE TOR 
" CATALOGUE 
AND AGENCY. 



ANTED forFINETOOISw|veryshop 
C.H.BESLY& CO. 

CHICAGO, ILL.U.S.A. ', 



&to50H.P. THE 




Motor of 19 th Century 

Can be used any place, to do any 
work, and by any one. No Boil- 
er ! No Fire ! No Steam ! No 
Ashes! No Gauges! No Engi- 
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CO. 
P.O. Box 148. Sterling. III. 



I EADQUARTERS FOR LOW PRICES! 



HI 
SCALES OF EVERY VARIETY. 
A 1,000 Articles Less than Wholesale Prices. 
Carriages, Boggles, Wagons, Carts, Sleighs, Harness, Safes, 
Sewing Machines, Blacksmiths' Tools, Bone Mills, Feed Mills, 
Cider Mills, Corn Shelters, Feed Cotters, Lawn Mowers, 
Land Rollers, Road Flows, Damp Carts, Steel Scrapers, Sinks, 
Fanning Mills, Stoves, Kettles, Jack Screws, Hand Carts, Wire 
Fence, Letter Pr sses, Coffee and Spice Hills, Guns, Pistols, 
Bicycles, Trreleles, Cash Drawers, Clothes Wringers, Meat Chop- 
pers, Trucks, Lathes, Engines, Watches, Organs, Pianos, Etc. 

Send for free Catalogue and see how to save Monej, 
■161 B. Jefferson St., CHICAGO SCALE CO., Chicago, 111. 



Rochester Folding Camera 
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ASTRONOMY 

Poole Bros. Celestial Planisphere and 
Celestial Handbook just published. 

For descriptive circular address 

POOLE BROS., Chicago, ill. 



H.WJ0HHS' 

'asbestos 

STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AMD SAMPLES SENT FREE, 

H. W. JOHNS MFC. CO.. 87 Maiden Lane, N.Y. 



HISTORY OF THE PARACHUTE.— 

A most interesting- paper to aeronauts, by Gaston Tis- 
sandier. Illustrated with 6 figures. Contained in Scien- 
tific American Supplement, No. 883. Price 10 
cents. To be had at this office and from all newsdealers. 





"Improvement the Order of the Age." 

The Smith Premier Typewriter 

Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned In Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

We have 20 branch offices in the principal cities throughout the United States. 



Rochester Camera Mfg. Co. 



21 Aqueduct Street, 



ROCHESTER, N. Y. 



"It might have been;" 

It yet may he. 

There is time enough only keep 
track of the minutes; they will ac- 
complish wonders if wisely ordered; 
that is the secret of final success- 
watching the minutes. Have you 
a new, quick-winding Waterbury? 

It is the ideal low-priced watch; 
with all the genuineness, beauty 
and accuracy of the high-cost ones. 
Every woman might and ought to 
have it. So should every man and 
boy. It is a treasure in itself and 
often saves a costlier one. 

Stem winding and setting, gold, 
titled, or coin-silver, Hunt- 
ing - case or chatelaine. — 
Every jeweler sells it in all 
styles. $4 to Si;. 




ATENTS! 



James Smith Woolen Machinery Co. _ 

~ MAOTKACTUBEBS OF 

THE HUB FRICTION CLUTCH. 

POTTER TRANSMISSION MACHINERY. 

411 to 421 Race Street, PHILADELPHIA, PA 

New Double Lever Hub Friction Clutch. 

The Best Clutch Pulley in e istence for Electric Light Plants 
and all Machinery requiring great speed. The most simple, effec- 
tive, durable, and economical Clutch on the market. Made in 
sizes to transmit from two up to one thousand h. p. The Hub 
Friction Clutch is in use in all parts of the United States. More 
than 13000,sold. t^"" Write for Cuts, Description* etc. 





KODAKS 

For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 

For Flash-Lights at Night. 

Thf Ilinirtf are the most compact 

I I1C JUlllUr cam era made. Perfectly 

s. Kftffalrc • adapted to h^and or tripod 

ivuucma • use Can be used with ron 

films or glass plates. Fitted with focusing index 
and counter for exposures. 



$40 a.nd $50. 



( Send For 
I Catalogue. 



EAST HAN KODAK CO., 
Rochester, N. Y. 




"OTTO" 

GAS AND GASOLINE 

ENGINES, 

i-3tol00 horsepower 
Can be used in cities 
or in country inde- 
pendent of eras works 
or gas machines. 
™_ , No Boiler. 
over ^~<^^% / No Danger. 
33,000 SOLD. ^"-^ / No Engineer. 

OTTO GAS ENGINE WORKS, PHILADELPHIA. 



MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patent? 
for Inventors. 
In this line of business they have had forty-five years' 
experience, and now have uneqwiled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Boobs, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them: directions concerning Labels, Copyrights, 
Designs, Patents, A ppeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN <fe CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.— No. 632 and 624 F Street, Pft- 
olflc Building near 7th Street, Washington, d. C. 



LIFE SAVING DEVICES.— A COL- 

lection of suggestions of devices for comm unic ating be 
tween the shore and stranded vessels, offered to the 
London Daily Graphic by various correspondents. With 
100 illustrations. Contained in Scientific American 
Supplement, Nos. 84S. 849, 850. 851, 852, 
854,861, 862, 864, 869, 871, 874 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 



GAS^GASOLINE ENGINES 

STATIONARY and PORTABLE. All Sizes. 
Dwarfs in Size, but 
Giants in Strength. 

Expense one cent an 
I hour per horse power 
land requires but little 
^attention to run them. 
1 Every Engine 
'«aarant« ed. Full 
particulars freeby mail 
Mention this paper 

_ .VAN DUZEN 

GAS & GASOLINE ENGINE CO. Cincinnati, a 





PHONOGRAPHS 

FOR SALE. 

ADDRESS, 

North American Phonograph Co. 

EDISON BUILDING 

New York. 
Masonic Temple Bldg., 

Chicago. 




FREE TO YOU. 



OUR NEW 28 pp. CATALOGUE 
with COLORED PHOTOGRAPHS, 
giving full particulars of our FAMOUS 

§§§&$£ AND £G$i§§ 

1 We can save you S50 to S2SO and can 

' sell you an Organ for S35, or a Piano for 

ftTB on your own terms. For CASH or On 
ASY INSTALLMENT PLANS. 

TOa'CORNiSH & co..aaftf:gg. 




EDISON INCANDESCENT LAMP 

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 

All others infringe the Edison Patents, and are counterfeits. 

THE RIGHT OF THE EDISON COMPANY TO AN INJUNCTION AGAINST 
NFRINGERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF 
APPEALS. COPIES OF DECISIONS 8ENT ON APPLICATION. 

CtE1TEI*,.A.Ij ELECTRIC CO^£E»j^.3STTr. 
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CYCLING 
ARGUMENT 

If all the world 
could see the immen- 
sity and quality of 
the Columbia factory, 
there would be few 
other bicycles on the 
face of the earth. 

There's a million 
dollars back of the 
Columbia guarantee. 

Big Book about Columbi&a free at 
Columbia agencies. By mail for two 
2-cent Btampa. Pope Mfg. Co., Bos- 
ton, New York, Chicago, Hai-tf ord. 
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95 MILK ST., BOSTON, MASS. 



This Company owns toe Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all tbe consequences 
thereof, and liable to suit therefor. 



TH£ COmf CRUSHER 

n ^V\*_ _ ', I ASTAKmr«r\^ ~ V> 'V 



c F0R 

6-8-&00 




133 FULTON ST 

W.CHICAGO ILL 

&2WALLST NEW YORK 



" MentiontiieSciENTLFTc^GSERicANT 




igineering work of great 
.tide and successful results. ^ 
Profusely illustrated in March issue 
of Lewis & Dryden's Railway A Ma- 
rine Gazette. Portland, Ore. 20e. Every - 
issue replete with maps and informa- 
tion about the Pacific Northwest. 



44 Broad Street New York. 

173 and 175 Adams Street Chicago, HI. 

364 West Fourth Street i ClnclnnatLp. 

Gould Building Atlanta, Ga. 

16 First Street San Francisco, Cal. 



620 Atlantic Avenue Boston, Mass. 

609 Arch Street Philadelphia. Pa. 

401-407 81bley Street St. Paul, Minn. 

1833 F Street N. W „ Washington, D. C. 



Masonlo Temple Denver.Colo. 

All business outside the United Statu transacted by Thomson-Honston Intematt onal Co.,44 Broad St., New York. 



THE STATE for f)D EPMI 
Manufactures isUntUUH 

A Great Field for Manufacturers and 
Factories. Portland is its great industrial 
center. Her perfect water power unequal- 
ed anywhere, has every facility of location 
for Mills and Factories. Is situated on tide 
water at the terminal connecting point of 
Railroad and Sea and River navigation. 

Full information furnished free by the 
Oregon State Board of Immigration, 

Portland, Oregon. 
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AND CHICAGO. 

Patent Triangular and flat 
Paragon Scales, the beat and 
most convenient. Boxwood 
scales, Paper scales. Soecial 
scales to order. Scales in sets 



THE COPYING PAD-HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also tbe aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 

NO BOILER. NO FIRE. NO DANGKR. 

NO ENGINEER. 




Engine operated by spark 

from small battery. 
You turn the Switch, 
Engine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 



-MANUFACTURED by- 



THOMAS KANE & CO. t 

CHICAGO, ILL. 

t^Serul stamp for catatoout " TV 



PRINTING INKS. 

The Scientific American la printed with CHAS. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Bta., Philadelphia, and il Rose St.,opp.Dpane,New fork 



H893 SCIENTIFIC AMERICAN, INC. 



